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PREFACE. 



Newton's Philosophice Naturalis Principia Mathemor 
tica^ the most remarkable production of the human intel- 
lect that has yet been seen on the earth, whose mysterious 
path through space was first explained in its pages, was 
published about the middle of the year 1687, a few 
weeks after his appearance before James's Ecclesiastical 
Commission, as the upholder of the rights of his Univer- 
sity and the laws of the realm, against the aggressions of 
arbitrary power. We are not informed how many copies 
of the work were printed, but the number probably was 
not large. If the extent of the impression had been 
rigorously limited to the number of persons likely to 
comprehend its contents, the volume would now have 
been one of excessive rarity. The work, however, seems 
to have found a readier sale than the abstruse nature of 
the subject and the engrossing interest of politics at that 
crisis of our history might have prepared us to expect ; 
and the sensation which it produced was long remem- 
bered, even by those who saw but darkly that the veil 
was now raised from the face of nature, which succes- 
sive generations of philosophers, from the first dawn of 
science, had vainly endeavoured to draw aside. It is 
true that, in a legal argument by Lord Mansfield, when 
Solicitor-General, the names of Locke and Newton are 
coupled with that of the author of Paradise LosU as 
affording instances of the neglect shewn to works of 



geDius for a considerable time after their being given to 
the world. Dugald Stewart has assigned good reasons 
for doubting the correctness of the statement with re- 
spect to the Essay on the Human Understanding, and 
I believe the assertion to be equally unfounded as predi- 
cated of the Principia, except so far as the slow recep- 
tion of the Newtonian doctrines, in some parts of the 
continent, may be considered as supplying ground for 
affirming the fact. Doubtless there were others besides 
Locke who tried to master the first principles, read the 
enunciations of the propositions, and accepted them 
either on the faith of the author's own word, or in re- 
liance upon the judgment of some known mathematician; 
nor was Bentley, we may rest assured, the only person 
in that inquisitive age who was struck with the wonder- 
ful truths developed by the new philosophy, and strove 
to attain to an intellectual appreciation of them. Locke's 
more popular book appeared in 1690, and a second edi- 
tion was published in 1694. The Principia seems to 
have been sold off with almost equal rapidity. In 1691 
we hear of an improved edition of it as being in contem- 
plation. In 1G94 Newton renewed his attack on the 
lunar and planetary theories with a view to a new edi- 
tion of his book. And if Fiamsteed, the Astronomer- 
Royal, had cordially co-operated with him in the humble 
capacity of an observer in the way that Newton pointed 
out and requested of him, (and for his almost unpardon- 
able omission to do so I know of no better apology that 
can be offered than that he did not understand the real 
nature and, consequently, the importance of the re- 
searches in which Newton was engaged, his purely empi- 
rical and tabular views never having been replaced in his 
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mind by a clear conception of the Principle of Universal 
Gravitation,) the lunar theory would, if its creator did 
not overrate his own powers, have been completely in- 
vestigated, so far as he could do it, in the first few 
months of 1695, and a second edition of the Principia 
would probably have followed the execution of the task 
at no long interval. But science and the world were not 
destined to such good fortune. Flamsteed's infirmities 
of temper and bodily health conspired to thwart Newton's 
plans for the first half of the year just mentioned ; and 
the imperfect manner in which the Astronomer-Royal 
then met his wishes, leaves it uncertain whether we are 
to attribute the entire blame of the non-completion of 
the lunar theory in the latter half of the year to the 
circumstance of steps being at last taken by Newton's 
friends to provide for his material interests. His ap* 
pointment to the Wardenship of the Mint in March, 
1696, was a bar to the further prosecution of his re- 
searches in physical astronomy. Henceforward his offi- 
cial duties made it impossible for him to work continuously 
at his former pursuits : his studies in mathematics and 
natural philosophy were by snatches and in the intervals 
of business. We shall accordingly find, when at length 
his consent to a new edition of the Principia was wrung 
from him, that his necessary avocations seriously inter- 
fered with the progress of the work through the press. 
But his removal to a new sphere of labour did not abate 
his zeal for the promotion of science : the starving 
mathematician found in him a kind and liberal patron, 
and he was always ready with his purse and counsel to 
encourage any rational attempt to extract from nature 
more of her secrets. 



xii PREFACE. 

Probably as good an idea may be formed of the 
actual feeling which prevailed with reference to the 
demand for a republication of the Prindpia^ until the 
time when a new edition was finally determined upon, 
as would be conveyed by any description that I could 
give, if I cite a few notices referring to the subject, 
extracted from various contemporary letters and journals. 

1691 Dec. 1 8. Fatio writing to Huygens from London 

says: ** Mr. H est assez inutile de prier AF Newton 
de faire une nouvelle Edition de son livre. Je 
Tai importune plusieurs fois sur ce siyet, sans 
I'avoir jamais pu flechir. Mais il n'est pas im- 
possible que j*entreprenne cette ^ition ; k quoi 
je me sens d^autant plus port^, que je ne crois 
pas qu'il y ait personne qui entende k fond une 
si grande partie de ce livre que moi, graces aux 
peines que j'ai prises et au temps que j'^ay 
employ^ pour en surmonter Tobscurit^. D'ail- 
leurs je pourrois facilement aller faire un tour 
k Cambridge, et recevoir de Mr Newton m6me 
Texplication de ce que je n'ai point entendu " 

Again, on Feb. 5, 1692 he writes : " Je n^ai encore ni aban- 
donn^, ni embrasse absolutement la pens^ de 
faire une seconde Edition du livre de Mr New- 
ton." 

1692 " Mr Newton is preparing a new System of Philo- 

sophy, which will be much larger and plainer 
than his Principia Philosophise Naturalis Phy- 
sico-Mathematica." (De la Croze's Works of 
the Learned for Jan. 169^. p. 269, under the head 
of " Cambridge.") 
" According to the best of our advices nothing 
considerable is doing new at Cambridge, but 
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Mr Newton's new System of Philosophy, and 
Mr Barnes's edition of Euripides/' (Id. for 
March and April 1692, p. 398.) 

1694 May 29. Huygens, in a letter to Leibniz, speaks of 
" la nouvelle Edition*" of the Principia, " que doit 
proeiu'er D. Gregorius." 
Nov. 1. ''I desire only such observations as tend 
to perfecting the theory of the planets, in order 
to a second edition of my book." Newton to 
Flamsteed (Baily, p. 138.) 

1697 Dublin, Nov. 4. " I hear Mr Newton's Phil. Nat. 
Prin. Math, is out of press, and that he designs 
a 2nd Edition. Pray advise him to make it a 
little more plain to Readers not so well versed 
in Abstruse Mathematicks, a few Marginal Notes 
and references and Quotations would doe the 
business." (P. S. to a letter from W. Molyneux 
to Sloane. Oriff. Lett. Bk, Roy. Soc. M. i. 99.) 

1699 July 15. J. Monroe, writing from Paris, says that 
Malebranche ** mightily commends Mr Newton, 
adding at the same time that there were many 
things in his book that passed the bounds of his 
penetration, and that he would be very glad to 
see Dr Gregory's critick upon it." Orig. Lett. 
Bk. Roy. Soc. M. ii. 10. (Comp. Addison'^s ac- 
count of his visit to Malebranche at Paris, in 
the latter half of the year 1700. "His book is 
now reprinted with many additions, among which 
he shewed me a very pretty hypothesis of colours, 
which is different from that of Cartesius or Mr 
Newton, tho they may all three be true. He 
very much praised Mr Newton'*s mathematics, 
shook his head at the name of Hobbes and told 
me he thought him a pauvre esprit.^^ Letter to 
Bp. Hough from Lyons, Aikin's Life, i. 91.) 
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1700 Febr. jj. " JTai appris aussi (je ne ssai ou) qu*il 

donnera encore quelque chose sur le mouvement 
de la Lune; et on m'^a dit aussi qu'^il y aura 
une nouvelle Edition de ses principes de la 
natiu'e." (Leibniz to T. Biurnet, 0pp. Tom. vi. 
pars I. p. 266.) 

July 4. " The Boyal Society have laboured to get 
his Theory of the Moon, Book of Colours &c. 
printed, but his excessive modesty has hitherto 
hindered him, but the Society will do what 
further they can with him." (Sloane to Leibniz, 
Orig. Lett. Bk. Roy. Soc. S. ii. 14.) 

1701 In some MS. memoranda by David Gregory, dated 

Oxon. 21 May, of a variety of points upon which 
he wished to consult Newton we find the follow- 
ing : <' To see if he has any design of reprinting 
his Principia Mathematica or any other thing." 
(Rigaud, Appendix to Essay, p. 80.) 

{1702, Monday} Nov. 30. "He owns there are a great 
many faults in his book, and has crossed it, 
and interleaved it, and writ in the margin of 
it, in a great many places. It is talked he 
designs to reprint it, though he would not 
own it. I asked him about his proof of a 
vacuum, and said that if there is such a matter 
as escapes through the pores of all sensible 

bodies, this could not be weighed I find he 

designs to cdter that part, for he has writ in 
the margin. Materia sensibilis ; perceiving his 
reasons do not conclude in all matter what- 
soever." Bd. Greves to Lord Aston (Tixall 
Letters, ii. 152), giving an account of a visit 
which he had paid to Newton the preceding 
Thursday in company with Sir E. Southcote 
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at the request of Lord Aston, "a great lover 
of the mathematics, who would gladly be satis- 
fied in a difficulty or two of that science." 
1704 Nov. 15. " The book {Newton's Optics} makes 
no noise in town, as the Principia did, which 
I hear he is preparing again for the press with 
necessary corrections." (Flamsteed to Pound, 
Greenwich MSS. xxxiii. 81.) 

The book had now become extremely scarce, and 
proportionately dear. Sir William Browne, who took 
his B.A. degree in 1711, states that when he was at 
Cambridge, he gave two guineas for a copy, " which was 
then esteemed a very cheap purchase." (Speech at 
Royal Society, Nov. 19, 1772, when he was eighty years 
of age, in Nichols's Literary Anecdotes, iii. 322.) Its 
original price seems to have been 10^. At last, in the 
beginning of 1 709, Bentley's importunity prevailed over 
the scruples of the author, and induced him to entrust 
the superintendence of a new edition to the care of a 
promising young mathematician, Roger Cotes, Fellow 
of Trinity College, and recently appointed Professor of 
Astronomy and Experimental Philosophy. " Itaque cum 
Exemplaria prioris Editionis rarissima admodum et im- 
mani pretio coemenda superessent; suasit lUe crebris 
efiSagitationibus et tantum non objurgando perpulit deni- 
que Yirum Praestantissimum, nee modestia minus quam 
eruditione summa Insignem, ut novam banc Operis Edi- 
tionem, per omnia elimatam denuo et egregiis insuper 
accessionibus ditatam, suis sumptibus et auspiciis prodire 
pateretur: Mihi vero, pro jure suo, pensum non ingra- 
tum demandavit, ut quam posset emendate id fieri cura- 
rem.'* (Cotes, Pref. to 2nd ed.) In a letter to Professor 



Sike, dated March 31, 170G (the true date of which, I 
apprehend, from iiitemal and externa! evidence, which 
it is not necessary to adduce here, to be 1709), Bentley 
says : " Pray tell Professor Cotes, that the book in your 
parcel, directed to him, is presented by Sir Isaac New- 
ton; 1ft him read it over with care, and I will tell him 
further of it in a particular letter. The bundle of wood 
cuts were found by Sir Isaac in his study, some of which 
he thinks may belong to the future sheets of his book. 
In the printed book are folded the MS. sheets that Sir 
Isaac has now finished." (Bentley's Correspondence, 
p. 231. Lond, 1842.) The book here alluded to was pro- 
bably a copy of the Principia, containing Newton's MS. 
corrections and additions. This does not seem to have 
been the copy from which the second edition was printed, 
unless it was sent back to Newton for further moditica- 
tion. In May following, Cotes received intimation from 
Bentley that Newton would be glad to see him in town, 
and to put into his hands part of his revised copy of the 
Prmcipia. The reader is now at the point where the 
Correspondence now offered to the public commences. 

This Correspondence, consisting of the letters which! 
passed between Newton ami Cotes relative to questiooi 
that arose connected with the new edition of the Prin^' 
fipia, in the course of its passage through the press, i»i 
preserved, with some of the MS. sheets of Newton's in- 
terleaved copy of the first edition, and various mathe- 
matical papers in Cotes's handwriting, in the library of 
Trinity College, It was "collected from amongst thft 
loose papers bequeathed" by Dr Robert Smith to tha 
Rev. Edward Ilowkins. Fellow of Trinity College, wl 
in 1779 demised the Collection, with a profile of New- 
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ton, a lock of his hair, and other objects of interest, to 
the Society. The papers had come into Smith's posses- 
sion on the death of Cotes, who was his cousin. In their 
original state they contained among other things, which 
were afterwards lost, about twenty or thirty letters, 
written by Newton to Cotes " during the printing of the 
2nd edition of the PWwcipta," which were borrowed 
from Smith by Conduitt, who was collecting materials 
for a Life qf Newton, and were never returned. They 
will, I suppose, be found among the papers which have 
descended with other property of Newton's from his 
niece, Catharine Barton (who married Conduitt), to the 
Earl of Portsmouth. Smith, in 1757, endeavoured, with 
the assistance of a friend, to obtain a clue to these letters 
which had belonged to him, and instituted inquiries, 
which were equally unsuccessful, respecting a common- 
place book of Newton's, "bound in green parchment," 
which he had formerly seen in the hands of William 
Jones, the father of the celebrated orientalist. Some 
correspondence which took place with reference to this 
subject is bound up with the Newtonian Letters and 
Papers. 

The late Mr Kidd, in 1796, saw in the possession of 
the Rev. Thomas Jones, Fellow of Trinity College, a copy 
of the Prindpia, " with an astonishing quantity of addi- 
tions and corrections" in Newton's hand. "Numerous 
loose papers of 4to form covered with diagrams and 
writing were placed between the leaves in different parts 
of the volume," which contained also " a loose copy of 
Halley's laudatory verses on the Principiay corrected 
throughout by the hand of D' Bentley." Jones stated 
that this interesting volume was given to him by Mr 



Davies, Senior Fellow of Trinity College, who received 
it from Smith, and he from Newton. All attem|its that 
have been recently made to discover its existence have 
hitherto failed. I am inclined to think that it may be 
the identical volume alluded to in Bentley's letter to 
Sike, quoted above, in which case a link must be in- 
serted in the chain of its transmission between Newton 
and Smith. 

Of the other letters in the Trinity College Newtonian 
Collection which have been admitted into this publica- 
tion, those which were not written by or to Newton 
will be found, with few exceptions, to refer to him in 
some way or other, and to throw light upon the scien- 
tific history of the time. 

The Appendix contains various letters and papers, 
of more or less interest, from Newton's pen, collected 
principally from original sources. For details of these, 
and of other matter which is placed before the Corre- 
spondence, the reader is referred to the Table of Con- 
tents. 

The Portrait which accompanies this Work is taken, 
by the obliging permission of the Master and Fellows of 
Magdalen College, from an original drawing in Indian 
ink, which is preserved ia the Pcpysian Collection. It 
is uncertain when Pepys first became acquainted with 
Newton, but there is reason to think that their acquaint- 
ance began a short time previous to the Revolution, and 
they are known to have been on intimate terms in 1601 
and 1603. The absence of Newton's name from the 
long list of persons who received at Pepys's funeral, in 
1703, some token in memory of the deceased, may create 
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a suspicion that their intimacy did not ripen into a 
friendship that continued unbroken to the last; a cir- 
cumstance which need not excite much surprise when 
we reflect that neither the politics nor the morality of 
the Secretary of the Admiralty, under the two last 
Stuart kings, were at all congenial to Newton's taste. 
In assigning, therefore, the date of the portrait to the 
period of a few years on either side of 1691, we shall 
not perhaps be very wide of the truth. If this supposi- 
tion be well-founded, this portrait may be considered as 
the most interesting of all the known portraits of our 
philosopher, as representing him at a time of his life the 
least remote from those memorable eighteen months 
which it cost him to produce the great work that has 
immortalized his name. 

The public is indebted to the liberality of the Master 
and Seniors of Trinity College for the appearance of the 
present volume. 

Tbinttt College, Cambridoe, 
October 1860. 
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NEWTON'S LIFE. 



Quo fit ut omnia 
Votiv& pateat veluti descripta tabelU 
Vita Benin. 



1642 Dec. 25. Isaac Newton born at Woolsthorpe, near Orantham^ 
Lincolnshire ('). 

1655 Sent to Grantham School. 

1656 Taken away from school and put to agricultural employment. 
Reads mathematics while watching the sheep, and in consequence 

1660 Sent back to school with the view of his going to College. 

1661 Jun. 5. Admitted Subsizar at Trin. Coll. 
July 8. Matriculated Sizar (') (Quadrantarius). 

1664 Feb. 19. Observations on two halos about the Moon(*). 
Thursday, Apr. 28. Elected Scholar (44 vacancies). 

1665 Jan. Takes B.A. degree with 25 other Trinity men(^). 

May 20. Paper on fluxions ('), in which the notation of points 

is used. 
Nov. 13. '^ Discourse ** on fluxions and their applications to 

tangents and curvature of curves(*). 

1666 In the beginning of this year (the year beginning March 25) 

*' applies himself to the grinding of Optic glasses of other 
figures than spherical," and '^ procures a triangular glass prism 
to try therewith the celebrated Phaenomena of Colours:** 

DISCOVERS THE UNEQUAL REFRANOIBILITr OF LIGHT (^), and 

abandoning in consequence the idea of improving the refract- 
ing telescope, leaves off his '^ glassworks," and turns his atten- 
tion to '* Reflections," but while engaged thereon is '^ forced 
from Cambridge in {June} by the intervening plague (*), and 
it was more than two years before he proceeded further." 

May 16. Another paper on fluxions. 

First idea of gravity occurs to him from observing the fall of an 
apple (*) in the garden at Woolsthorpe ; proves (from Kepler's 
3d law) that it must vary inversely as the square of the 
distance. 
b 
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1666 Octob. Small tract on fluxions and fluents with their applica- 

tions to a variety of problems on tangents^ curvature, areas, 
lengths, and centres of gravity of curves (**). 
Nov. Small tract similar to the preceding, but apparently more 
comprehensive (^*). (Notation by points in first and second 
fluxions. Basis of his larger tract of 1671). 

1667 Oct 1. Elected minor fcllow("). Spiritual Chamber("). 

1668 March 16. Admitted major fellow. 

July 7. Created M.A.n 

Makes a reflecting telescope (") (probably towards the end of the 
year) : is interrupted until the autumn of 1671- 

1 669 Feb. 23. Describes his Reflecting Telescope in a letter to a friend. 
May 18. Letter of advice to his friend Francis Aston. 

July 31. His De Arudysi sent by Barrow to Collins. 
Oct. 29. Appointed Lucasian Professor (^*). 
Dec. Writes notes upon Kinkhuysen's Algebra sent by Collins 
through Barrow. 

1670 Jan. 19. Letter to Collins (^'). (Summation of harmonic series. 

Solution of equations by tables. Is writing notes at his 

leisure upon Kinkhuysen's Algebra). 
Feb. 6. Letter to Collins. (Solution of annuity problem, given 

all the other quantities, find the rate per cent Kinkhuysen's 

Algebra not worth the pains of a formal comment). 
18. Letter to Collins ("). (Could give exactcr solutions 

of the annuity problem, but {las no leisure for computations. 

Sees also a way of sununing a harmonic series by logarithms). 
July 11. Letter to Collins (with his notes upon Kinkhuysen's 

Algcbra)("). 
— 16. Letter to Collins (proposing to make further additions 

to Kinkhuysen's Algebra, which is accordingly sent back for 

the purpose). 
Sept. 27. Letter to Collins (two mean proportionab cannot be 

found by trisecting an arc. Ccneral methods best adapted for 

instruction. Kinkhuysen's Algebra not so imperfect as he 

had thought). 

1671 July 20. Letter to Collins. (Prevented by a sudden fit of sick- 

ness from visiting him at the Duke of Buckingham's installa- 
tion as Chancellor. Will not, he fears, have time to return 
to discourse of infinite series before winter. Approximate 
sum of hannonic series). 
Autumn. Makes his 2nd Reflecting Telescope (in its essential 
parts like the former) : it is sent up in December " for his 
Majesty's perusal (**)." 
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1671 Dec. 21. Proposed candidate at the Royal Society by Dr Seth 

Ward, Bishop of Salisbury. 
(Towards the end of the year) occupied in enlarging his method 
of infinite 8eries(")> and preparing 20 Optical Lectures for the 
press. 

1672 Jan. 6. Letter to Oldenburg(^), ^'altering and enlarging the 

{Latin} description (^) of his instrument which had been sent 
him for his review before it should go abroad " to Huygens at 
Paris. 

11. Elected Fellow of the Royal Society. His telescope 

the subject of conversation at the meeting: the revised de- 
scription of it read("). 

IB. Letter to Oldenburg on '^ a fit metalline matter" for 



the specula : (announces his intention of sending to the Royal 
Society " an account of a philosophical discovery," " being the 
oddest^ if not the most considerable detection, which hath 
hitherto been made in the operations of nature," viz. the com- 
position of light). 

29. Letter to Oldenburg on the proportions of arsenic and 



bell-metal for specula. 

Feb. 6. Letter to Oldenburg communicating his discovery of 
the unequal refrangibility of the rays of light (read to the Soc. 
Feb. 8: printed in the Trans, for Feb. 19). 

— -*— 10. Letter to Oldenburg, in acknowledgment of the flat- 
tering reception of his letter of Feb. 6, and acceding to the 
wish of the Society that it should be printed. 

20. Letter to Oldenburg, ^^ promising an answer to Mr 



Hooke's observations upon his new theory of light and colour," 
and acknowledging ''the handsome and ingenious remarks" 
in Huygens's letter on his telescope (read to the Soc. Feb. 
22). 

March 16. Letter to 01denburg("). 

— . 19. Letter to Oldenburg, ''containing several particu- 
lars relating to his new telescope ("*)," (read to the Soc March 
21 : printed in Trans, for March 25). 
- 26. Letter to Oldenburg, " containing some more par- 



ticulars relating to his new telescope (^)," (read to the Soc. 
March 28 : printed in Trans, for Apr. 22). 
- 30. Letter to Oldenburg, " containing his answer to the 



difficulties objected by M. Auzout against his reflecting tele- 
scope ; as also the queri^ of M. Denys concerning it ; together 
with his proposal of a way of using, instead of the little oval 

62 
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metal, a crystal figured like a A' prism (**)." (Read to Soc. 

Apr. 4 : extract printed in Trans, for Apr. 22). 
1672 Apr. 13. Latin letter to Oldenburg, in answer to the objections 

of Pardies (professor in the college of Clermont, in Paris) 

against his theory of light and colours (read to the Soc. Apr. 

18: printed in Trans, for June 17). 
Same date. Letter to Oldenburg, ^^ answering some experiments 

proposed by Sir Robert Moray, for the clearing of his theory 

of light and colours (*•)" (read to the Soc. Apr. 18: extract 

printed in Trans, for May 20). 
May 4. Letter to Oldenburg, *'*' containing his judgment of M. 

Cassegraine's telescope " (read to the Soc. May 8 : printed in 

Trans, for May 20). 
25. Letter to Collins (does not intend to publish his 

lectures) ("). 
June 11. Letter to 01denburg("), accompanying (l) his 2nd 

answer to Pardies, who is satisfied by it, (printed in Trans. 

July 15), and (2) his answer to Hooke's '^ considerations upon 

his discourse on light and colours" (part of it read to the Soc. 

June 12: printed in the Trans. Nov. 18). 

— 19. Letter to Oldenburg from Woolsthorpe. 

July 6. Letter to Oldenburg from Stoke, in Northamptonshire, 
in answer to an inquiry concerning refraction, and containing 
8 queries to test his theory of light and colours (partly printed 
in English and Latin in the Trans. July 15). 

8. Letter to Oldenburg from Stoke (containing remarks 

upon Huygens's letter of July 1, N. S.)("). 

— 13. Letter to Collins from Stoke. 

Oldenburg in which he repeats his 



inquiry about the 4 feet telescope, and desires to know the 
terms on which Cox will make one. 

30. Letter to Collins with a copy of his edition of Tare- 
nius's Geography ("). 

— Letter to Oldenburg (**). 
Sept. 21. Letter to Oldenburg, in answer to one from Olden- 
burg of the 17th, inquiring whether the duplicate of July 16 
bad come to hand : (had drawn up some experiments adapted 
for determining the queries in his letter of July 6, and had 
intended from them to prove various propositions relating to 
colours by means of definitions and axioms, but prevented by 
other business from carrying out his design. But if the answer 
to Hooke will conduce to the determination of any of the 
queries, it may be published). 
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1672 Dec. 10. Letter to Collins, containing (1 ) an account, requested 

by Collins in a letter received two days before, of his method 
of tangents (**), and (2) ''a long scribble" on James Gregory's 
observations upon his paper on Cassegrain s telescope. (Very 
glad to have Barrow again, especially as Master). 

1673 March 5. Joins in a protest against the claim of the Heads of 

Houses to nominate for the Public Oratorship. Votes for 
Isaac Craven of Trin. Coll. (not nominated) (**). 

— 8. Letter to Oldenburg (desires to withdraw from the 
Royal Society) ("O- 

Apr. 3. Letter to Oldenburg, in answer to Huygens's letter of 
Jan. 14 (read to the Soc. Apr. 9: printed in Trans. Oct. 6). 

9. Letter to Collins (containing remarks upon Gregory's 

"candid reply"). 

May 20. Letter to Collins (»•). 

June 23. Letter to Oldenburg, thanking Huygens for the pre- 
sent of his Horologium Oscillatoriumy and replying to his 
remarks (in his letter of Jun. 10) upon Newton's letter of 
Apr. 3 (partly printed in Trans. July 21)(**). 

Sept. 17. Letter to Collins: (postpones further discussion of 
telescope until Gregory pays his expected visit to Cambridge). 

1674 June 20. Letter to Collins : (horizontal velocity of a bullet not 

uniform. Value of y in y* + a'y — ft* = 0). 

Nov. 17. Letter to Collins : (mentions rules for solving incom- 
plete equations by logarithms). 

Dec. 5. Letter to Oldenburg : declines to take any notice of 
Linus's " conjecture :* however Oldenburg may direct him to 
the figure in the 2nd answer to Pardies, and signify ^^ but not 
from me," that the experiment with the prism was made on 
clear days, with the prism close to the hole and the coloured 
image, not parallel but transverse to the axis of the prism. 
(A letter was written by Oldenburg accordingly, and printed 
without Newton's knowledge in the Trans. Jan. 25, 1675). 

1675 Chemical pursuits (^). 

Jan. 22. Letter to Michael Dary (length of an elliptic arc). 

— 28. Excused the weekly payments to the Royal Society("). 
Feb. 18. Admitted F.R.S.(**). * 

Apr. 27. Obtains from the Crown a patent allowing the Luca- 
sian Professor to hold a fellowship without being obliged to 
go into orders (*•). 

May 8. Letter to John Smith (construction of tables of square, 
cube, &c. roots) (**). , 
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. ckm > Letters to the same on extraction of roots. 
Aag. 27. J 

Nov. 13. Letter to Oldenburg, with minute directions for Linus 
bow to make the spectrum experiment: (communicated to 
the Soc. Nov. 18: principal part of it printed in Trans. Jan. 
24, 1676) (**). Oflfers to send a paper on colours. 

30. Letter to Oldenburg (is adding " an hypothesis" con- 
cerning light to his paper on colours. Description of ear- 
trumpet) (**). 

Dec. 1. Gives a copy of Irenaeus (Paris, 1675) to College 
Library. 

Decemb. Sends to the Roy. Soc. his papers, containing (1) his 
Hypothesis explaining the properties of light, (2) his explana- 
tion of the colours of thin plates, and of natural bodies (^^. 

Dec. 14. Letter to Oldenburg (suggesting that the glass in the 
electrical experiment should be nearer the table than he had 
stated in his paper). 

^— 21. Letter to Oldenburg, with (1) further directions 
respecting the electrical experiment (read to the Soc. Dec. 30(^), 
and the experiment ordered to be made at next meeting), and 
(2) remarks on Hooke's '^ insinuation." 

Communicates to Mercator his explanation of the Moon's 11- 
hration ("). 
1676 Jan. 10. Letter to Oldenburg, containing (l) suggestions re- 
specting the electrical experiment, (2) remarks upon Hookc s 
*'*' insinuations/' (3) further directions for Gascoines how to 
make the spectrum experiment Oldenburg (Jan. 18) sends 
them to Gascoines, who requests Lucas (Linus's succef«or in 
the mathematical chair at Liege) to make the experiment. 
(Last part of the letter printed in Trans. Jan. 24, 1676). 

13. At the meeting of the Royal Society, the electrical 

experiment being made according to Newton's '•more par- 
ticular directions succeeded very well." **" It was ordered that 
Mr Newton should have the thanks of the Society for giving 
himself the trouble of imparting to them such full instructions 
for making the experiment." 

— 20. On the reading of the first 15" observations " of 
Newton's discourse, the Society were ^ so well pleased " with 
them, that Oldenburg was ordered to desire him " to (permit 
them to be published together with the rest." 

A passage was also read from his letter of Dec. 21, "stating the 
difference between his hypotl^pis and that of Mr Hooke," in 
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allusion to what had fallen from Hooke at the meeting of 
Deo. 16. 
1670 Jan. 25. Letter to Oldenburg, in acknowledgment of the 
favourable reception of his papers (*^), with alterations to be 
made in them. (Read to the Soc Jan. 27)- 
Feb. 3. On the reading of Newton's observations on colours^ 
a discussion arose as to whether the difference of colour in the 
rays of light was not to be attributed to the different velocities 
of the pulses rather than> as he thought, to a connate difference 
of refrangibility in the rays themselves. Hooke expressed 
himself in favour of the former explanation. See Newton's 
Letter of Feb. 15. 

15. Letter to Oldenburg, answering the objection that 

had been raised at the meeting of Feb. 3. 

29. Letter to Oldenburg, occasioned by his having read 



in the Trans, for Jan. 24, Linus's letter of Feb. 25, 1675: it 
contains a particular answer to that letter, followed by expla- 
natory remarkti fur the behoof of Linus's friends. (Printed in 
Trans. March 25). 

Apr. 26. letter to Oldenburg, thanking him for " motioning 
to get " the spectrum experiment tried before the Ro3ral So- 
ciety ("). Remarks upon Boyle's paper on the incalescence of 
gold and mercury. 

May 11. letter to Oldenburg, thanking him for getting the 
experiment tried : during the summer may possibly work at 
his long-projected discourse about the prismatic colours(^'). 

June 8. At a meeting of the Soc. a letter from Lucas to Olden- 
burg (Liege, May 27) was read, containing partly an account 
of the success of the spectrum experiment, partly some new 
objections against Newton's theory of light and colours. A 
copy of the letter ordered to be sent to Newton inmiediately : 
printed in Trans, for Sept. 25. 

13. Letter to Oldenburg, containing a general answer to 

Lucas with a promise of a particular one, and also '^some 
communications of an algebraical nature for M. Leibniz, who 
by an express letter to Mr. Oldenburg had desired them." 
(read to the Soc .Tune 15 : the part for Leibniz (**) was sent 
to him at Paris, July 26). 

Aug. 22. Letter to Oldenburg (^) (accompanied by another 
dated Aug. 18, the latter being an answer to Lucas, printed 
in Trans, for Sept 25). 

Sept. 5. Letter to Collins. (Infinite Series of no great use in 
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the numerical solution of equations. Tlie University press 
cannot print Kiiikhuysen's Algebra : the book is in the hands 
of a Cambridge bookseller with a view to its being printed : 
shall add nothing to it. Will alter an expression or two in 
his paper about infinite series, if Collins thinks it should be 
printed). 
1676 Oct. 24. Latin letter to 01denburg(") for Leibniz, who desired 
explanation with reference to some points in the letter of 
June 13. 

■ 26. Letter to Oldenburg, with corrections for his letter of 
Oct. 24, &c.(*«) 

Nov. 8. Letter to Collins, thanking him for copies of the letters 
of Leibniz and Tschimhaus, with remarks shewing that Leib- 
niz's method is not more general or easy than his own(^'). 

14. Letter to Oldenburg (cider-firuit-trees : Lucas's 2nd 

letter : further alterations of his letter of Oct. 24)(*'). 

18. Letter to Oldenburg (answer to Lucas will not be 



ready so soon as he intended. Will never publish an3rthing 
more on philosophy, after he has got clear of this dispute. 
Letter to Boyle) ("). 

28. Rejoinder to Lucas (^). 



Subscribes £40 towards New Library. 
1677 March 5. Letter of Collins to him ("). 
Sept. Death of Oldenburg. 

1679 Feb. 7. Letter to Dr Maddockn. 

—— 11. Sir Thomas Exton, Master of Trin. Hall, and James 
Vernon, of Trinity, (the Duke of Monmouth's Secretary,) 
elected M.P. for the University. Newton plumps for the 
former (*•). 

— 28. Letter to Boyle (ph3rsical qualities of bodies) (•*). 

Nov. 8. Charles Montagu entered a fellow-commoner at Trinity 
CoUege(**). 

December. Determines (in consequence of a letter from Hooke) 
the curve described by a body under the action of a central 
force, and appHes his theorem to the case of an ellipse (**)• 

Gives copy of Huet's Dematutratio Evangdica to College 
Library. 

1680 Jan. 21. Collins ofiers to print Newton's Algebra (along with 

Wallis's and Baker^s), if the Society would take 60 copies, 
which the Counoil two years and a half afterwards agreed to 
do (July 12, 1682), but the design was carried out only with 
respect to Baker and Wallis. 
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Lends the College £lOO. for the New Library (sometime be- 
tween Dec. 1679 and Michaelmas 1680)0. 

1 680 Dec. 3. Letter to Hooke ("). 

Gives copy of Grew's Mtuamm Begcdis SodeUxlis to College 
Library. 

1681 Jan. Promises to assist Adams (probably by advice and calcu- 

lations) in a survey of England (**). 
Feb. 28. Letter of Flamsteed (through Crompton, Fellow of 

Jes. Coll.) about the Comet ('•). 
Apr. 16. Letter to Flamsteed about the Comet('^). 

1682 Apr. 3. Testimonial to Edw. Paget, Fellow of Trin. Coll., 

candidate for the Mathematical Mastership of Christ's Hos« 
pital(")*. — Letter to Flamsteed (introducing Paget). 

o^ - * i Letters to Briggs on Vision (^). 

1683 Nov. 7* Votes for James Halman of Caius College, the success- 

ful candidate for the Registraryship. 

10. Death of Collms. 

Dec. 22. Letter to Aubrey, who had offered some books for 

sale to Trinity College or the University f^*). 

1684 Jan. 19. Votes for James Manfeild of Trinity, the successful 

candidate for the Librarianship. 
August. Halley on a visit to him, '* learns the good news that 
he had brought the demonstration " of ^^ the laws of the ce- 
lestial motions to perfection." Newton cannot lay his hands 
upon his papers, but works them over again, and sends them 
in November by Paget to Halley in the form of 4 theorems 
and 7 problems (^^). Halley 'thereupon takes another jour- 
ney to Cambridge, on purpose to confer with him about 
themC*)." 

1685 Feb. 23. Letter to Aston (unsuccessful attempt to establish 

a philosophical society at Cambridge (^*). Thanks for regis- 
tering at the Royal Society his '^ notions about motion"). 
Apr. 25. Letter to Briggs ("). 

DETERMINES THE ATTRACTIONS OF MA98E8 AND THUS COMPLETES 
THE DEMONSTRATION OF THE LAW OF UNIVERSAL GRAVITATION. 

Summer. The 2nd book of the Principia finished. 

Sept. 10. Certificate of approval of Mabbot s Tables for renewal 

of leases ("). 

19. Letter to Flamsteed (is about to calculate the orbit 

of the comet of 1680 from S observations. Tides at solstices 

and equinoxes) ("). 
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1685 Oct. 14. Letter to Flamsteed (acknowledging the receipt of 
Flainsteed's two letters in answer to the preceding). 

Dec. 30. Letter to Flamsteed (with thanks for information 
ahout comet of 1680 and Jupiter's satellites. Kepler makes 
Saturn's orhit too small. Requests the greatest elongations 
of any of Jupiter's satellites, and of Saturn's satellite) (^). 
J 686 Jan. 13. Letter to Flamsteed (wishes to know the major axes 
of the orbits of Jupiter, Saturn and his satellite) ("). 

22. Votes for John Laughton, of Trinity, the successful 

candidate for the Librarianship. 

Apr. 28. FiBST Book of thb Principia exhibited at the 
HoYAL Society (**). 

May 19. At a meeting of the Society it was ordered '^ that M' 
Newton's Philosophue Naturalis Principia Mathematica be 
printed forthwith in 4to. in a fair letter ; and that a letter be 
written to him to signify the Society's resolution, and to de- 
sire his opinion as to the print, volume, cuts, &c.''(^). 

June 2. Halley undertakes the publication of the Principia at 
his own expense ("). 

20. Letter to Halley (demolishing the claim set up by 

Hooke of having communicated to him the law of decrease of 
gravity according to the inverse square). 

80. At a meeting of the Council of the Royal Society, 



the President was desired to license the Philo$aphicB Naturalis 
Frineipia Mathematica, 

July 14. Letter to Halley (approves of the suggestion of having 
wood-cut«<. Conciliatory remarks respecting Hooke). 

— 27* Letter to Halley (further remarks on Hooke's claim). 

Aug. 20. Letter to Halley (with Cor. 2 and 3 of Prop. xci. 
Lib. I. of Princip, on the attraction of a spheroid on a point 
in its axis produced, and on an internal point) (**). 

Sept 3. Letter to Flamsteed (Cassinian satellites. Cassini's 
observation of Jupiter's oblateness). 

Autumn. Second Book of Principia made ready for the press (**). 

Oct. 18. Letter to Halley (corrections of Scholium to Prop. 31. 
Lib. I. : transformation of a trapesnum into a parallelogram). 
1687 1^'eb. 18. Letter to Halley (may have the second book of Prin- 
cipia when he pleases : has the sheets up to M : thanks him 
for putting forward the press again) ("). 

March 1. Tuesday* Letter to Halley, advising him that the 
2nd book will arrive on Thursday night or Friday, by 
coach : obliged to him for pushing on the edition because of 
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people's expectation, though otherwise he could he as well 
satisfied to let it rest a year or two longer (read to the Soc. 
March 2). 

1687 March 11. Deputed with Billers, the Puhlic Orator, to carry to 

the Yioe-Chancellur the opinions of the Non- Regent House 
respecting King James's second mandate, requiring the Uni- 
versity to confer upon Alhan Francis, a Benedictine monk, 
the degree of M.A. without the usual oaths(""). 

Apr. 6. The 3rd hook uf the Principia ^'produced and presented" 
to the Royal Society ("). 

11. Appointed one of eight delegates to represent the 

Senate, in conjunction with the Vice-Chancellor, before the 
Ecclesiastical Commission (*'). 

Publication op the Principia (about Midsummer) ("). 

1688 Spring. Charles Montagu vacates his fellowship (**). 

Dec. 15. Votes for Archbishop Sancroft (for Chancellor of the 
Univereity) who declines the office. 

1689 Jan. 15. Elected one of the representatives of the University in 

the Convention Parliament (•*). 
First acquaintance with Locke. Furnishes him (March) with 

an easy proof of elliptic motion about a centre of force in one 

of the foci('*). 
June 12. Huygens and Newton at the Royal Society ("). 
Aug. 20. Parliament prorogued. 
■ — Contemplated appointment to the Provoetship of 

King's College (••). 
Oct. 19. Meeting of Parliament (•'). 

1690 Jan. 27. Parliament prorogued. 
Feb. 6. Parliament dissolved. 

21. Sir Robert Sawyer, who had been expelled the House 

of Commons, Jan. 20, for having been, as Attorney-General, 
one of the prosecutors of Sir Thomas Armstrong in 1684, re- 
elected M.P. for the University. Newton votes for him. 

Oct. 28. Letter to Locke : (will send, as desired, his ^' Histo- 
rical Account of two notable corruptions of scripture." Ac- 
knowledgments to Lord and Lady Monmouth for their 
endeavours to procure him preferment) ("). 

Nov. 14. Letter to Locke, with the " Historical Aooount." 

1691 Feb. 7* Letter to Locke (Daniel and Apocalypse). 

June 30. Letter to Locke. (l-iocke's good offices in trying to 
get him the place of comptroller of the Mint. Effiects of look- 
ing at the Sun's image in a mirror). 
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1691 July (London). Testimonial to David Gregory, recommending 

him for the vacant chair of Astronomy at Oxford (**). 

Directions to Bentley about reading the Principia, (p. 273). 

Aug. 10. (London). Letter to Flamsteed (introducing David 
Gregory. Hopes Flamsteed will publish his catalogue of the 
fixed stars before long. Would willingly have his observa- 
tions of Jupiter and Saturn for next 4 or 5 years at least, or 
rather for the next 12 or 15, before thinking further of their 
theory. Does the light of Jupiter's satellites, immediately 
before eclipse, incline cither to red or blue, or become ruddier 
or paler than before ?) 

Dec. 13. Letter to Locke. (Declines '^ making a bustle" for 
the Mastership of the Charter-House) (^~). 

1692 Jan. 26. Letter to Locke. (Charles Montagu a false friend. 

Desires to have his " Historical Account" returned.) 

Feb. 16. Letter to Locke. (Desires the translation and impres- 
sion of the *"*" Historical Account " to be stopped. Miracles). 

May 3. Letter to Locke (glad of his intended visit. Miracles). 

June. Observations on three halos about the Sun(^^^). 

July 7* Letter to Locke (Boyle's recipe for producing gold by 
means of red earth and mercury) (***). 

Aug. 2. Letter to Locke (Boyle's recipe. Discourages Locke 
from trying it). 

^ ^\J} Letters to Wallis, with illustrations of the calculus 
Sept. 17. i 

of fluxions and fluents, sent at Wallis's request {^^). 
Nov. 21. Election of a Member for the University in the place 

of Sir Robt. Sawyer, deceased. Votes for the unsuccessful 

candidate, Dr Brookbank, of Trin. HaU(»^). 
Dec. 10. First letter to Bentley. 
Paper on Acids (exact date uncertain) communicated to a friend 

this yearC'*). 

1693 Jan. 17. Second letter to Bentley (»••). 
Feb. 11. Third letter to Bentley. 
25. Fourth letter to Bentley ("0- 

March 14. Letter to Fatio (proposing to make him snch an 
allowance as might make his subsistence at Cambridge easy 

to him) (»••)• 
September. Bad state of health. 

13. Letter to Samuel Pepys (desiring to " withdraw from 
his acquaintance "^C*^). 

16. Letter to Ijocke (begging his pardon for having had 
"hard thoughts" of him) ("0- 
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1603 Oct. 15. Letter to Locke (explaining the circumstances under 
which the letter of Sept. 16 was written) ("*). 
' " '■ 16. Letter to Leihniz, (p. 276). 

1^ ' If? f Inters to Pepys on a problem in chances (*"). 

1694 May 7. Haunted house 0"). 

11. Charles Montagu, Chancellor of the Exchequer. 

25. Letter to Hawes (explaining his views relative to the 

old and new schedules of mathematical studies at Christ's 
Ho8pital)(*"). 

26. Letter to Hawes (supplementary to preceding). 



May. David Gregory at Cambridge ("•). 

July. Requested by the Royal Society to publish his optical 
and other treatises (^^*). 

Sept. 1. Visits Flamsteed at Greenwich, who shews him up- 
wards of 150 lunar observations, and a comparison of them 
with the places as calculated from tables (^^'). Consequent 
correspondence between them, extending from Oct. until Sept. 
of the following year("'). 

Oct. 7* Letter to Flamsteed (describing what further observa- 
tions he will want, with which he believes he can " set right 
the moon's theory this winter"). 

24. Letter to Flamsteed (thanking him for his letter of 

Oct. 11> and particularly for the table of the difierence of 
refractions of Sun and Venus. Parallactic Equation) (*"). 

Nov. 1. Letter to Flamsteed (errors in some of his observations. 
Lunar inequalities. Sun's menstrual parallax) (^^). 

17. Letter to Flamsteed (will send back the two synopses 

of the Moon's places the next day, together with a table of 
refractions. His method of proceeding in determining the 
Moon's motions. Requests to have the Moon's right ascen- 
sions and meridian altitudes just as they are observed without 
any correction: if Flamsteed will do him this favour, he 
desires them as Flamsteed had observed them for the last 
six months). 

Dec. 18. Letter to Flamsteed (Table of refractions not so accu- 
rate as it may be made: intends to correct it and send a 
new copy of it. Thanks Flamsteed for complying with his 
request of sending the Moon's right ascensions and meridian 
altitudes unteduced : begs her places on certain days which he 
names : observations in this and next month or two of great 
importance). 
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1694 Deo. 20. Letter to Flamsteed (theorem upon which his table 

of refraction Js founded. Equations of the mean motions of 
Jupiter's satellites. '^ What you say about my having a mean 
opinion of you is a great mistake "). 

1695 Jan. 15. Letter to Flamsteed (thinks he has discovered a new 

theorem in refractions, but intends to consider it a little 
further. Thanks Flamsteed for two lunar observations sent 
him, and as Flamsteed has calculated the Moon's places in 
these and the other three observations of last month, will be 
glad to have a synopsis of the calculations. But for the 
rest of the observations, he merely wants the observed places ; 
at the same time is obliged to Flamsteed for offering to be at 
the pains of calculating them. Suggestions respecting the 
kind of time to be employed in taking the observations). 

26. Letter to Flamsteed (answer to Flamsteed's childish 

question respecting a book which Flamsteed, two or three 
years before, had intended as a present to him. Moon's hori- 
zontal parallax. Has at last found out a new theorem in 
Ilefractions : is at present a little indisposed but hopes in a 
few days to be well enough again to finish the subject. The 
two observations mentioned in the last letter ("^). Promises 
to send a table of a small equation of Moon's parallax. If 
Flamsteed would rather have the observations perfectly hb own 
in all respects, by calculating them himself, will stay his time). 

Feb. 16. Letter to Flamsteed (with thanks for the observations 
of Dec. and Jan. Has been engaged since he wrote last upon 
making a new table of refractions, and has not yet finished it. 
Manly answer to Flamstecd's ungenerous suspicions of his 
observations having been communicated to Halley). 

March 15. Letter to Flamsteed (Candidates for mathematical 
mastership at Christ's Hospital. Encloses a copy of table of 
refractions now finished ('"). Will send the other tables he 
promised in a few days). 

Apr. 23. Letter to Flamsteed (with the promised tables of 
Moon's horizontal parallax, equations of apogee and eccentri- 
cities). 

25 (^"). Letter to Flamsteed (in reply to some remarks 

on the tables sent with his last letter). 

Jun. 14. Letter to Hawes (with new scheme of mathematical 
reading for Christ's Hoepitn !)("*). 

29. Letter to Flnmstced (with thanks for solar tables. As 
Flamstecd's health and other business will not permit him to 
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calculate the Moon's places from observations^ he proposes 
once more that Flamsteed should send the bare observations, 
and first of all those of 1692. If not, let him propose some 
other way of supplying the desired observations, or say plainly 
that he will not send any. Recommends equestrian exercise). 
1 695 July 9. Letter to Flamsteed (thankfully accepts the o£Fer of the 
observations prior to 1690. Parallactic equation. Points 
out the kind of observations that he wants). 

— 20. Letter to Flamsteed (has written to contradict the 
report about Flarosteed's not communicating his observations. 
Thanks for the lunar observations. Has not yet compassed 
the small equations^ and begs him not to be impatient for 
them. Forbears to take notice of some querulous expressions 
of Flamsteed's. " Pray take care of your health "). 

— — 27. Letter to Flamsteed (is glad that all misunderstand- 
ings are composed. Describes the observations that he wants. 
Remuneration to Flamsteed's servant) (^"). 

Sept. 14. Letter to Flamsteed (Halley's calculated orbit of the 
comet of 1683 agrees with his own and Flamsteed's observa- 
tions to a minute. Is going on a journey and will not therefore 
have time to consider the lunar theory for a month or above. 
Hopes he gets ground of his distemper). 

Oct. 25. In the contest for the University plumps for the Hon. 
H. Boyle. 

Nov. Rumour of his appointment to Mastership of Mint(^^). 
1606 Feb. 19. Votes for W. Ayloffe of Trin. successful candidate 
for the Public Oratorship. 

March 14. Letter to Halley (is not engaged upon the longi- 
tude. Not a candidate for any place in the Mint, nor would 
accept the Comptroller's place> if ofiered)("^). 

— 19* Letter from Charles Montagu announcing his appoint- 
ment to Wardenship of Mint. 

1697 Jan. 30. Solution of John Bernoulli's two problems (***): (read 

to the Soc. Feb. 24 : printed, without his name, in Trans, for 

Jan.). 
Feb. 11 . Letter to Halley : (has proposed Halley as a fit person 

to teach the mathematical principles of enginecring)(^'*). . 
End of June, or beginning of July. Examinee boys at Christ's 

Hospital (^"). 

1698 May 30. Letter to Harington, p. 302. 

July 25. Votes for Hon. H. Boyle (re-elected) 0"). 
Dec. 4. Visit to Flamsteed, in order to obtain 12 computed 
places of the Moon (*'"). 
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1699 Jan. 6. Letter to Flamsteed (explaining why he did not wish 

his name to he mentioned in the letter to Wallis^ and stating, 

that there may he cases in which *' friends should not he puh- 

lished without their leave ")C"). 
Feh. 11. Made Associ6-Etranger of the French Academy (^**). 
Aug. 16. Exhihits at the Royal Society an improved form of 

his sextant (commonly called Hadley*8)(*"). 
Nov. 30. Chosen memher of Council of Royal Society (***). 
This year the great re-coinage of silver was completed, having 

occupied the greater part of this and of the three preceding 

years("0. 
Contrihutes towards the expenses of Lhuyd's Lithophylacii 

Britannici Ichnographia("^). 

1700 Apr. Paper on time of vernal equinox (p. 304). 

July 24. His opinion of the method proposed hy an Italian 
mathematician for trisecting an angle, douhling the cuhe, and 
squaring the circle hy means of a spiral line(^). 

1701 Jan. 27. Whiston begins his Astronomical I^ectures, as New- 

ton's deputy, receiving " the full profits of the place." 
May 28. His scale of heat read to the Society (^^), (printed in 

the Trans, for March- April). 
Nov. 26. Elected M.P. for the University ("0- 
Dec. 10. Resigns his Professorship, and his Fellowship shortly 

after ("*). 

1702 May 25. Parliament prorogued. 

(About June) his "Luna Theoria" published in Gregory's 

Astronomy (***). 
July 2. Parliament dissolved. 
Autumn. On a visit to Locke at Oates (***). 

1703 May 15. Letter to Locke (giving his opinion of Locke's MS. 

papers on the Epistles to the Corinthians, and criticising his 
paraphrase on the 1st £p. vii. 14). 
Nov. 30. Elected President of the Royal Society C**). 

1704 Jan. 20. Mentions to the Royal Society his burning-glass (***). 
Feb. Publication of Optics ("'). 

Dec. 5. Note to Sloane (desiring him to be in readiness on the 
7th, the day fixed for their introduction to Prince George, for 
the purpose of having the honour of his signature in the 
Statute book of the Society, of which he was elected a mem- 
ber, Nov. 30). 

7' Waits on the Prince, and taki^ the opportunity of 
giving him a copy of Flamstecd's estimate of his Obser- 
vations. 
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1704 Dec. 18. Letter to Flamsteed (inviting him to dinner to meet 

the gentlemen appointed by Prince George to inspect his 
papers, and requesting him to bring his papers, or specimens 
of them for the referees to examine). 
— — 26. Letter to Flamsteed (begging him to bring his papers 
for the referees to examine). 

1705 Jan. 1. (N. S.) Equivocal* expressions in the review of his 

tract, De Quadrature Curvarum, in the Leipsic Act8(^^). 
(Origin of dispute on the priority of discovery of the new 
analysis). 

■ 23. Report to Prince George recommending the publica- 
tion of Flamsteed's Observations (^^). 

March 2. Letter to Flamsteed (earnestly desiring him to attend 
a meeting of the referees, in order to agree about an amanu- 
ensis, calculators, and what else he has to propose for dispatch- 
ing the work). 

7* Presents Royal Society with the Ist Vol. of Rymer's 

Foedera, lately published (*"). 
Visit to Cambridge("0 



Subscribes £60. towards the repairs of Trin. CoIL Chapel ("'). 

April Returns to London (about the 5th). 

— - 16. Knighted by Queen Anne at Trinity College. 

' 24 or 25. Goes to Cambridge to contest the University. 

May 17. Defeated in the contest for the University (^^). 

June 8. Note to Flamsteed (inviting him to meet the referees 

at dinner, '^that we may set the press a going as soon as 

possible ")• 
Sept. 14. Note to Sloane (begging him to get Hauksbee to 

bring his air-pump some evening to his house. ^^ I can then 

get some philosophical friends to see his experiments, who will 

otherwise be difficultly got together ")C^). 
— - 17* Letter to Flamsteed (urging him to put his papers to 

press. '^ If you stick at anything, pray give Sir Clir. Wren 

and me a meeting as soon as you can conveniently, that what 

you stick at may be removed"). 

Note to Sloane (desiring Uauksbee's experiments to be 



put off for a while, as Lord Halifax, Archbishop of Dublin, 

and Robartes are out of town). 
Nov. 14. Note to Flamsteed (inviting him to meet the referees 

at dinner, to finish the agreement and sign the articles about 

printing his book). 
20. Signature to pedigree ("*). 

c 
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1 706 J^tin edition of Optics C"). 

Sept. 13. Note to Sloane (thinks Bishop Wilkins's Legacy of 
£400 m 1672 should be defended at any cost)("0- 

1707 Jan. 14. Date of statutes of recently founded Plumian Pro- 

fessorship, drawn up partly under his eye("*). 
Apr. 9. Note to Flamsteed (requesting him to meet the referees, 
that all things may be now settled and adjusted, and to bring 
his bill of disbursements). 

Letter to Sir John Newton (recommending a poor kins- 
man as undertaker to conduct the funeral of his cousin 

Coke)("*). 

1709 Jan. 12. Gives the Royal Society £20 ('•"). 

Oct. 11. Commencement of his correspondence with Cotes 
relative to the 2nd ed. of the Principia, extending from this 

date to March 31, 1713("0. 

1710 Sept. 13. Note to Sloane (glad that Sir Christopher and Mr 

Wren like the house in Crane Court, proposed to be pur- 
chased for the Royal Society, and hopes they will like the 
price also). 
Dec. 14. Promises to give £100 towards the easing of the debt 
for the house, besides the £20 mentioned Jan. 12, 1709. 

1713 Midsummer. Second edition of Principia (*•*). 

Nov. Paper on the different kinds of years in use among the 
nations of antiquity (*"). 

1714 Apr. 2. Letter to Keill (respecting an answer to bo made to 

Leibniz's ^'charta volans" as reprinted with remarks in the 

Journal Literaire) (*"). 
— — 20. Letter to Keill (on same subject). 
May 11. Letter to Keill (on same subject). 

— Letter to Chamberlayne in reply to one from Leibniz of 
Apr. 28, (if it can be pointed out where he has wronged 
Leibniz, he will endeavour to make satisfaction, but he cannot 
retract what he knows to be true, and believes the Committee 
of the Royal Society has not wronged Lcibniz)(***). 

— 15. Letter to Keill (in continuation of his letter of the 

11th). 
May — June. One of Bishop Moore's Assessors at Bentley's 

trial (»••). 
End of ^lay or be- ) Evidence before a Committee of the House 

ginning of June, j of Commons, on the different methods of 

finding the longitude at sea ('*'). 
Woodward's Classification of Fossils dedicated to him ('**). 
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17^6 Feb. 26. Letter to Conti in answer to one from LeibnizC'*). 
May 18. Observations upon Leibniz's reply ("®). 
June 5. Death of CotesC")- 

1 717 May 16. Presents his portrait to the Royal Society ('"). 
Sept. 21. Report on the state of the Coin(^^'). 

Nov. 23. Another Report on the Coin (*'*). 

1 718 Second edition of OpticsC'*)- 

Jan. 21. At the House of Lords with accounts relating to the 
coin("«). 

May 2. Letter to KeiU (will John Bernoulli's denial, in a pri- 
vate letter, of the authorship of the EpiiUda pro eminmte 
Mathenuxtico^ satisfy him ("^) ?) 

Oct. 22. ObsOTvations on the state of the Coin (*'*). 

Gift of £70 to the Royal Society ("•)• 

1719 July 13. Present to Pound the Astronomer (*•*). 
Letter to Monmort, enclosing one to Bemoulli(^*^)*. 

1721 Third edition of Optic8("»). 

1722 Attack of stone. 

Oct. 22. Letter to Arland the artist (thanking him for his pro*^ 
fessional services in the matter of a plate in the French 
translation of the Optics) (^''). 

1723 Jan. 17. Appoints (at a meeting of the Council of the Royal 

Society) Martin Folkes his Deputy or Vice-President. 

1724 Apr. 27. Report on Wood's Halfpence and Farthings (^''). 
Jun. 25. Imprimatur for new edition of Ray's Synapsis Plan- 

tarum Britannicarum, 

^^' I Delislo in England (»"). 

Aug. 25. Letter to Lord Townshend (respecting a criminal 
under sentence of death for coining: thinks the law should 
take its course) ("*). 

Dec. 3. Letter to Halley (requesting him to examine two of 
the calculated places in the elliptic orbit of the Comet of 
1680, and to calculate another place, supposing the orbit a 

parabola) ("0. 

1725 Jan. Violent cough and inflammation of the lungs. Prevailed 

upon to take a house at Kensington. 

Feb. Fit of the gout in both his feet (had had a slight attack 
a few years before). Improved health after it. 

Letter to Mason, Rector of Colsterworth, notifying his subscrip- 
tion of £12. towards erecting a gallery in Colsterworth 

church co- 
ca 
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1725 March 7* ConversatioD with Conduitt on the fonnation of the 

planetary bodies (*"). 

— 25. Grant of rents (£25) for four years of the ancestral 
part of his estate at Wookthorpe to his god-son Isaac Warner. 

May 12. Letter to Mason (very glad to understand that the 
gallery in Colsterworth church is finished. The surplus in 
Mason's hands belonging to him to be applied *^ to the use of 
the young people of the parish that are learning to sing 
Psalms," according to Mason's desire). 

May 12. Letter to his tenant Percival of Woolsthorpe, agree- 
ing to a proposed distribution of the commons there and at 
Colsterworth ("•)• 

27. Refuses his sanction to Freret's Translation of his 

Chronological Summary (*••). 

July 1 . Visit of Abbe Alan ("»)• 

Date not given. Letter to Maclaurin (glad that he has a pros- 
pect of being joined to James Gregory in the Professorship of 
Mathematics at Edinburgh, and heartily wishes him good 
success) (*•*). 

Date not given. Letter to Lord Provost of Edinburgh (is ready 
to contribute £20 per ann. towards a provision for Maclaurin, 
if he will act as assistant to Gregory). 

Towards the end of the year. Remarks upon Freret's observa- 
tions in his unauthorised translation of Newton's Chronologi- 
cal Summary ("*). 

1 726 Third Edition of the Principia ("*)• 

May 10. Letter to Mason (with note for £3 for repair of the 
floor of Colsterworth church). 

1727 Feb. 4. Letter to Mason (has procured assays to be made of 

the pieces of ore left with him by a Woolsthorpe friend of 
Mason's, but they contain no metal). 

Feb. 16. Writes Imprimatur for Hales's Vegetable Statics. 

March 2. Present for the last time at a meeting of the Royal 
Society, at which he calls attention to the fact of the Astrono- 
mer-Royal (Halley) having omitted to send to the Society a 
copy of his annual observations, as required by the late Queen's 
letter(»"). 

20. Monday^ between 1 and 2 a.m. Die8(^**). 



NOTES. 



O ** Natufl est Isaaciis Neutonu8...hor& primA vel secund^ post mediam nocten, 
idque tempore ipso Plenilunii. Capillis effloruit sensim in sumroam canitiem verais» 
Annum aetatis inter trigesimum &c quadragesimum.*' (Nicolas Fatio, in a printed cop]r 
of Latin Hexameters, entitled Neutanus Ecloga, inserted in his copy of the 3rd ed. of the 
Prindpia which is preserved in the Bodleian Library.) 

For a description of his person and habits see his nephew Conduitt*s account in 
Turnor's Grantham (pp. 163, 165), or Brewster's Newton, pp. 340—342. 

According to Flamsteed he was short-sighted. " I happened once {during the year 
1707} to visit the press while he was there, and took the opportunity to shew him how 
ill the compositor had placed the types of the figures {in Flamsteed*s Observations)... 
He put his head a little nearer to the paper, but not near enough to see the fault, (for 
he is very near sighted,) and making a slighting motion with his hand, said, ' Methinka 
they are well enough.* " (Baily, p. 83.) 

(') This class of students were required to perform various menial services, which 
now seem to be considered degrading to a young man who is endeavouriz^; by the force 
of his intellect to raise himself to his proper position in society. The following extract 
from the ConcltuUm Book of Trinity College, while it affords an example of one of their 
duties, will also serve to illustrate the rampant buoyancy of the Academic youth at the 
period of the Restoration. ^< Jan. 16. 1660^1. Ordered also that no bachelor of what 
condition soever, nor any undergraduate, come into the upper butteries, save only a 
8izar that is sent to see his Tutor's quantum, and then to stay no longer than is requisite 
for that purpose, under penalty of 6d. for every time ; but if any shall lei^ over the 
hatch or strike a butler or his servant, upon this account of being hindered to come 
into the butteries, he shall undergo the censure of the Master and Seniors." 

(») Optics, Bk. II. Part iv. Obs, 13. 

(*> The persons appointed (in conjunction with the Proctors, John Slader of Cath. 
Hall and Benj. PuUeyn of Trin. Newton*s tutor) to examine the Questionists, were 
John Eachard (the satirical author of The Groundi...of the contempt of the Clergy.,,) 
of Cath. Hall and Tho. Gipps of Trinity. I am sorry that I cannot gratify the curiosity 
of those who may expect to find here a notice of the Academical estimate formed of the 
acquirements of the most illustrious candidate that ever offered himself for a degree, as 
the '* Ordo Senioritatis*' of the Bachelors of Arts for this year is provokingly omitted in 
the Grace Book. 

(^) Shewing how to take the fluxion of (or to differentiate) an equation connecting 
any number of variables. It is referred to in a paper which seems to be part of a 
draught of his observations on Leibniz's letter of Apr. 9, 1716. (Rigaud*s Appendix, 
p. 23, compared with Kaphson's HiMtory of FLuxiont, p. 116). 

(*) Rigaud and Raphson, u. f. 

C) The recipe described in the subjoined extract is at least as worthy of being 
recorded as Tasso^s malmsey, or Blackstone's port. " I have been credibly informed 
that Sir Liaac Newton, when he applied himself to what is esteemed the greatest stretch 



o( human invenlion and penetration (vii. (he itudr. investisaUDii and analiraiB of the 
Iheory of li^hl and calouts) la quicken his faculties aad lii his attention, cnnfined him- 
self Id a amall quantity of bread, duKnK all the time, with a little sack asd water, al 
which, wilboul any regulation, he took as be found a craving or failure of spirit!." 
Cbeyoe's Nalurat MitKpd 0/ cnriug dimuti 0/ the body and diiorderi «f miad, fsc 
Lond. 1742.P. ai. 

<*) The College was "dismissed" June 22 on the reappearance of Ihe plague. The 
Fellows and Scholars were allowed their commons during their absence. NewIOD 
received oq this aceouot 3i. id. weeklTi 'or 13 weeks in (be quarter ending Mich* I6S6. 

12 Dec 31 

5 Lady Day. 1667. 

The Colle^ had been also dismiased the previous year, Aug. 8, on the breaking out of 
the plague, but Newton must have leil Cambridge before tbat, as his name does not 
appeu in the list of Ihow who received (zira nwi for 6) weeks on the oceasino. " Aui;. 
T, 1665. A monlh'i commons (beginning Aug. S) allowed to all Fellows and scholars 
which now go into the country upon occasion of the pestilence." ( Conctuitoii Bi)ok). 
On the continuance of the scourge we Hai him, witb alheiv , receiving the allowance for 
commoas For 12 weeks in the quarter ending Dec. 21, 1665, and for 13 weeks in that 
ending Lady -Day, 1666. 

(•) To the authorities for this anecdote (Biot, Journal dis Sdt'n.n, 1B32, p. 265) 
may be added Cieeo [Phikiopby of Ei-puniite and Cnnlraetiie Forces, p, 972), whaw 

nem ducit, uli umnis, ut fertur. Cognitiu nostTa. a Pomo, id quod accepi ab...amicinimo 
Martino Folkes." For the sentiment, compare the following from the medilalioni of a 
modern speculaliat: " pleblantem vis gravimiia cognilapUcuil.. .quia.. -corpora cceleatia 
in orbea revolfi pra»ertim per tritisumam illani pomi coram Newtone delapsi bisloriam 
edocta securitatem adremis ecelum hanail, oblita scilicet. unireiiB generis bumani, 
deinde Trojc mtieric principlia pomum adfuisse, malum eliam scientus philosophici* 
omen." Hegel's Duwrluljg Philaaipliica dt Orbilu Planelarum — an eietcise written at 
Ibe age ofSI, pn> liftntia donndi. Werke, Hand 16, p. la HerUn. 1834. 

('") In [his tract hi) previous method of taking fluiioos is eitended 10 surda. The 
area of a curve, whose ordinate is 9, i; denoted by Q y. (lligaud's Append, p. 33.) 
(") Rapbson, p. 116, Wilson's AppendU lo Robiua' Tracts (H. 351— 356). 
(") Thero vetB nine iellowahips vacant) among them ihose of Dupott, Thorn- 
dike, and Cuwley (lbs last by death in July, 1667). Two of the olher vacancies were 
cauied by Iba parties falling down staircases, one of which was that in wtuch Newton 
tubsc<)uenlly " kept." All the nine successful candidates were in their taal year. One 
of the middle bachelora bad procured a King's letter far bis election, but an order waa 
passed by the Seniority putting bim off until the foUowing year. Besides Pearson, the 
Master, Babiogton and Lynnel were probably two of the ciaminen at this election. It 
it very improbable chat Barrow examined : he waa tbirleenth 00 the list of fellows, and 
by the absence of one of the Seniors, and the exclusion of another (l)arton) on the 
pound of mental aberntion, he became temporarily the eleveDlb, but il is not likely 
that he would coma within the Gn( eight on so important an occasion, though in the 
preceding June be had sat upon the Seniority which ejected Barton from College. 

In ■ MS. calendar, drawn up by Lynnet, ofthe routine events of an academicd life, 
WB Gad the bllowing memorandum relative to the fellowship-eiamination ; it was 
written fi*e-aad-twenty yean or more posterior to the period under consideration, but 
the practice had probably undergone little change in the interval. ■* The feQawes on the 
V day of tlieir sitting must bare a theme given them by the Master, w' the cliappel- 
deti felchelh for them! ihey til 3 dayes Iwing picuseii the 4* for llwir theme. 

"I'lKy sil ftom 7 till 10, U from one to 4, each writing his name his age & his 
cmnlry ; as doc the scbolnn, Oi sIm y Maslen nf Arm, w* paper* am carriail In y 
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Master & Vice-M', the first morning so soon as all have written...Octol>. l...by y* 
tolling of 7« little bell at 8 in y« morning y« senioun are called &t the day after at one 
o'clock to swear them y^ are chosen " 

There was no election of fellows in the years 1665 and 1666, probably on account of 
the plague. At the election in 1664, there were seventeen fellows chosen, seven out of 
the middle year, and five out of each of the other years. 

(^*) It was usual, in Trinity College, as rooms fell vacant to distribute them among 
the fellows in the order of their seniority, and the chamber so assigned to a person was 
called his ** seniority" or ** fellowship chamber." A few of the papers containing a 
schedule of the succession to the various rooms at these periodical distributions are still 
preserved in the archives of the College, and among them is the one which was arranged 
on Sept. 90, 1667, with Pearson's signature, confirming the arrangement : "Oct. 5, 1667. 
I confirme this Succession of Chambere. Jo. Pearson Master." The last line on this 
paper runs thus: "to Sr Newton — Spirituall chamber," a locality with respect to 
which the only conjecture that I have to offer (and it is not altogether free from objec- 
tion) is that the apartment so designated may have been the ground-room next the 
Chapel, in the north-east corner of the great court. There is some reason for suppos- 
ing that this room was, previously to 1640, the vestry, and that it is the same as that 
which is denominated the "vestry," or "vestry chamber," in the Junior Bursar's 
Books of 1648 and 1649. Though ** spiritual chamber " is put down in the schedule as 
the habitation assigned to Newton, it does not follow that he actually dwelt there ; if he 
dill not occupy the room himself, he would receive the rent of it from the person who 
was his tenant. 

The rooms that he occupied before he was elected fellow — the scene of the experi- 
ments by which he analysed light — are not known. There is no mention of them in the 
Junior Bursar's books during that period. Neither is it known in what part of the 
College he lived from the epoch just mentioned to 1683. He himself states, that in June, 
1673, John Wickins (a fellow, two years junior to him) was his chamber- fellow (Letter 
to Ualley, July 27, 1686). But in the Junior Bursar's Book for the year ending at 
Michaelmas, 1673, we find the two entries ** for seiling M' Newton's chamber," " for 
mending the slating... over M' Wickins," from which perhaps we may infer that one of 
them had changed his rooms in the interval between June and September*. In 1678 he 
had asixar living with him : *' for mending over M' Newton's sizar's chamber.*' (Junior 
Bur$ar*i Book,) The first notice of Newton's rooms which fixes their position, occurs 
in the Junior Bursar's Book for the year ending at Michaelmas 1683, and we then find 
him inhabiting the rooms which well-informed tradition still points out to the stranger 
(the rooms on the first fioor to the north of the Great Gateway) : '' For mending the 
wall betwixt Mr Newton's garden and St John's" (probably about the end of 
1662). I am unable to determine satisfactorily the date of his taking these rooms, 
but tbe most probable supposition is that he went into them in the summer of 1679 1. 
Herbert Thomdike preceded him in the occupation of them (with one or two removes) : 
when Newton left Cambridge in 1696, they seem to have come into the possession of 



• If it was Newton that dianged, we may find in that Dkct a foundation for the itatement 
made by a giandson of Wickins, who, in making mention of a wooden pint flagon given to his 
gnmd&tlier by Newton, says: ** This with the whole fUrniture of the chambers devolved upon my 
aaeestor upon Sir Isaac's leaving the oolite, and hath with some other articles remained in the family 
ever since." (GmL Mc^, Apr. 1802.) Wickins vacated his fellowship in 1685 (eleven yean before 
Newton left Ckdlcge), and had ceased to reside for several years. Yet, curiously enough, in Walker's 
aeeount-book, quoted p. xliv, in the statement of the " income" of hb rooms, there is the following 
item (date 1716) : '* Paid D* Wickins a bill for repairing what Mr Hanbury's brother took away, 
£l. 89." *' D* Wickins" was a son of Newton's firiend, and had Just taken his bachelor's degree. 
Feffaaps he had occupied part of the rooms jointly with Hanbury. 

t A view of Newton's rooms tram the east, with the garden attached, may be seen in Loggsn's 
plate of the Collie. The following chronological notices, in conjunction with Loggsn's plates. 
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1, whom Benlley describes aa "a Fellow afTriiiitf Collet^e »nd » very 
I, hauing the grealest number of pupils of any ona amonpit us " (Cor- 
Iff, p. 185}; Nal. Ilanbury (see p. 192) look them in ITtH, and was succeeded 
in i713 by " Our but" Walker, who continued in them until his death in 1764. Cum- 
berland, who t»me up a freshmBD is 1747, Bpeaking of the kindness shewn to him by 
Walker, who was Vice-MaslBf, says: " He frequently invited roe to his rooms, which 
1 liad so often visited as a child, and which had the further merit with me as having been 
the residence of Sir Isaac Newton, everr relic of wbose studies and eiperimenla were 
respectfully preserved lo the minutest particular, and pointed out to me by the good old 
Vice-Master with the moat circumslantial precision. He had many little anecdotes of 
my grandfather [Benlley}, which to me at least were iDleresting, and an old servant 
Deborah, whom he made a kind of coonpanion, and who was much in request for the 
many entertaiaiog ciicunistaoces she could Darrale of Sir Isaac Newton, when she 
waited upon him as his bcdmsker, and also of U' Bentley, with whom ehe Uved for 
•CTcral years afwr Sir Ibboc left college, and at the death of my ((randfathei was paued 
overlo D' Walker, in whose service she died." (MffluiiVi, p. 73.) What the " relies " 
alluded lo were I cannot exactly say. It happens thai Walker's private acoouul-book 
has been preseried. It contains a statement of what Is called the *'incon;e " of hii 
rooms, and an inventory of the furniture and movable* in them and in Ibe gardeo. In 
die list there appears a "thermometer," " a bureau bougbt of D' Smith {the Master)," 
a "violoncello (told)," "a picture of Vandyke," ""a barometer." and 10 pounds' worth 
of bonks, but there is nothing to iadicaie tiiat any of these or the other aniclea eter 
belonged to Newton. In 1T30 Walker made considerable alteratinns in the rooms. 
The same book contains his accouno with his bedmaker. Betty Dailcr, and on her 
death, in Feb. 1744, with her sister "Deb." They seem to have been bolli women of 
thrift, and improved their capital by Loans to their master. Debof^ did not proBt by 
her alceodance upon Newlon (o learn the ui of writing: in Walker's book, instead of 
ber signature, she appends, like our early kings, her mark. 

(") He was 23rd on the list of 148 signed by the Sen. Piwlor {Thomss Bumel, 
author at Thttria TMuHi Sam). 

(") ll was 6 inchea long, aperture something more than an inch, depth of plano- 
conm eye-glasH, one-siitb or one-seventh of an inch, magnifying power about 40. 
(Letter of Feb. 23, 1669 in Mace. C«rr. 11.289. Comp. Brewster's N™io«. p. 27.) 

(>•) The LucBsian statutes, dated Dec 19, 1663 (they are printed in the Appendix 
to Whiston's A<%ount of his Proiecutioii, ed. 1718-9} require the Frofessor to lecture al 
least once a week during term -time, on some portion "Geometria!, Arithmetical, Astro- 
nomic, GeagTaphiB, OplicK, Slatirie aul allerhu aticujui MathemalicB Discipline " 
.,.•' per unius circiter hora spatium," and also two days in the week during term-time 
(and during vscalioo ant day, if the Professor is in rcaidence) "perduas haiu...D<nni- 
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NOTES. xlv 

bos ilium consulturis yacare, liberum adeantibus aperto cubicolo accessum prsbere, 

circa propositas ipei qusstiones &t difficoltates baud g^ravate respondere.'' This last- 

nentioned part of the Professor's prescribed duties explains a passage in the Life of 
Henry Wharton (B.A. in 1684), who, we are told, ** attained...no mean skill in mathe- 
matics. Which last was much increased by the kindness of M' Isaac Newton, Fellow 
of Trinity College, the incomparable Lucas-Professor of Mathematics in the University, 
who was pleased to give him further instructions in that noble science, amongst a select 
company in his own private chamber.'* Life of Wharton, prefixed to his Sermons, 
2nd ed. 1700. 

The Letter of Charles II. (confirming the Lucasian statutes), dated Jan. 18, 1664, 
further ordered that all Undergraduates after Uieir 2nd year, and all Bachelors of Arts 
** usque ad annum tertium," should attend the Professor's lectures: it also allowed the 
Professor to hold a Fellowship along with his Professorship, but forbad him " Decani, 
Thesaurarii, Seneschalli, aut Lectoris cujusvis in suo Collegio munus capessat, aut... 
inibi Tutorem se gerat (nisi Nobilium forte vel Generosonim Sociis Commensalium), 
Yel...Procuratoris, Taxatoris, aut alterius cujuslibet Lectoris publicum in Academic 
Officium sustineat...Ab omnibus et singulis Muneribus istis praedictis liberatum volu- 
mus et exemptum." (Baker MSS. xxix. 403.) lliis prohibition will account for our 
not finding Newton's name at any time among the College or University Officers. He 
availed himself of the privilege of taking Fellow -Commoners as pupils in two instances 
only : viz. Mr George Markham (son of Sir Robt. Markham, of Sedgebroke, Notts.), 
afterwards Baronet and F.R.S., entered Jun. 26, 1680, and Mr Robt. Sacheverell, whose 
mother was daugrhter of the 2nd Sir John Newton, and sister of the Srd Baronet of the 
name (to whom Letter No. XXXI. Appendix, is addressed) entered Sept. 16, 1687. 
We also find Mr St Leger Scroope (possibly connected afterwards by marriage with 
Sir John Newton*s family) entered Fellow-Commoner under him Apr. 2, 1669, before 
he was appointed Lucasian Professor. 

In 1675 Newton obtained a Royal Patent allowing the Professor to remain Fellow of 
a College without being obliged to go into orders, as the statutes of some Colleges re- 
quire. See below, under that year. 

In packet No. £. of the Lucanan MSS. there is a copy (with a few clerical errors) 
of the Statutes and the King's Confirmatioo of them in Newton's handwriting on a folio 
sheet doubled twice. On the last page he has written the following, as a help to his 
memory, the almanacs not having yet begun regularly to register the information : 
Termini durant 1. a 10^ Octob. ad 16<'>n Deoemb. 

2. a \3P Jan. ad 10 ante Pascha 

3. ab IP post Pascha ad diem veneris Comitia sequentem. 

(^') This, like most of Newton's letters, is in answer to questions proposed to him. 

(U) In this letter he says : *^That solution of the annuity problem {in letter of 

Feb. 6} ... you have my leave to insert it into the Philos. Trans, so it be without my 

name to it. For I see not what there is desirable in public esteem, were I able to 

acquire and maintain it It would perhaps increase my acquaintance, the thing which 

' I chiefly study to decline." Mace. Corr, ii. 296. 

(^*) Newton wishes his name to be suppressed in connexion with the improve- 
ments made in the book, and suggests that in the title-page, after the words *' Nunc e 
Belgico Latine versa," some such words as '* et ab alio authore locupletata " should be 
added. 

(*) Collins, writing to Vernon at Paris, Dec. 26, says x " As to Mr Newton's 
Teleacope, I suppose Mr Bernard { of Oxford ) writ the same to you as he did to me 
upon the authority of one Mr Gale of Cambridge { Fellow of Trin. CoU. afterwards 
Dean of York } : since it hath been brought up for his Majesty's perusal, & I have 
seen an object in it," &c. He then proceeds to give a description of the instrument. 
(Royal Soc. MSS. lxxxi.) Compare Collins to Vernon, Dec. 14, in Mace. Corr, i. 
176. This instrument is in the possession of the Royal Society. The instrument in 
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Trinity College Library, whifh is usually shewn to vUilora as NevLon's own lelcseope, 
I believe to have belonged to Robcit Smith, and In be Ibac which is deicribed In hti 
Oplici, p.304, Dute. The intcriplion upon it, "Sir laaac Ncwloa'a Teleacope." merely 
men™ *' a Newtonian Telencope." 

(") It was ne«ei finiahecl. It was published by lloreley. i. 391 — 518, under tlw 
tille ol Gimulria Aualytica. It fint appearol b 1736. in Col son's tianslatian, with the 
title, *' The Method of Fluxions and Infxitile Series, with Itt Application to the Geotne- 
Iry of Curve -IJnes. By the Inventor, Sir Isbbc Newton.. .tnoilated from the Author's 
Latin Original not jet mailo puWic..." Pemberton, in speaking of the treatise, tells us 
that he had prevailed upon Newloa " lo let it go abrosd," " I had cianiioed ail the 
caloulatiooe and prepared part oF the -fig^iee ; but as the latter part of the treatite had 
never been finished, lie was about letiias me have other papen in order Id supply what 
«nu wanting. But his death put a slop to that design." (Preface to Viau of Niwlim'i 
Phit.>taphy, Lend. 1728.) 

(■>) Id amwer lo Oldenburg's leltei of Jan. 3. printed in the Appendix, No. 1. 
The opening and concluding paragraphs are transcribed here, principally on accouDt of 
l)ie touching modesty of the closing wnrda of the latter. 

"At the reading of your letter f was surprised to see so much care taken about 
•Muring an invention lo me, of which 1 have hitherto had so little value. And there- 
lore since the Royal Society is pleased to think it worth the patroniiing, 1 must aokanw- 
ledge it deeervesmuch more of them for that, than nf me, who, bad not the comtnunica- 
liini of it been desired, might have let it still remain in private as it hath already done 
■ome yeais. 

" 1 am very sensible nf the honour done me by the Bishop of Sanim in ptoposing 
me candidate, and which I hope will be: further conferred upon me by my election iaio 
the Society. And if so, I shall cndeavoui to testify my gratitude by communicating 
what my poor and solitary endeavoun can effect lowards tho promoting your |■hi^lsa- 
pUcal designs." Mace. Cotr. ii. 3tl, 313. 

(") A copy of this description, with Newton's alterations added by Oldenburg, is 
preserved at the Royal Society. Orig. Leii. Bk. N. i.-Sl. It is printed in llotsley's 
Jlfmtsn, IT.2T0. 

Voltaire infnnns us that he had seen a little work by a German Jesuit, published 
■bout this time, "dan* Icquel, en parlanldu telescope de Newton, on In p rend pour ua 
lunetier: Anifa qnidani AngUii nomint Stitton. La postcrite I 'a bien veng£." ( Did. 
PAtloi. and some editions of the I.rllru I'kiUn.) 

(■<) " It was ordered that a lettar aliDutd be written by the tec re (aty to Air Newton 
lo acquaint him of liia eleetiou into the Society, and to thauk him for ilie communica- 
tion of his telescope, and to aiaurB him that the Society would take care that all right 
■bouM be done him with rcspecl to ibis iovontion." llirch, in. 1. Pican'a reoent 
measure of the earth was also coramuiricMwl at the aame meeting' in a letter from Vclnoo 
to Oldenburg, dated Paris, Jan. 9, but Oldenburg doc* not i 
■lluaion to it in the letter which he was directed lo write to Nn 

(B) AppendU. No. IL 

(") AppeDd..,Na. 111. 

(") Appendii, No. IV. 

(») Appendis, No. V. 

(") Appendix, No. VI. 

{") '• Finding already, by tliat little use 1 have made iiT tbg press that I shall not 
enjoy ny former serene liberty till I have dune wilb it, which 1 hope will beM soon as 
I have made gvod what is already extant on ray ai-counl." lU adds that lis may possi- 
bly complete his method sf infinite ten^ " the butter half of which was written last 
Cbrislnus." Mace. C<Trr. II. XO. 

Lndev ibis data may b* given ihn anecdoU rehUal in Nichols's Htilory of lUncktty 
(p. 61. ooia), if, as ia probable, h rabra M iLa action btlwncn Iba Encliah and Dateb 
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fleets in Southwold bay on the 28di of May. " There is a traditional story at Cambridge 
... { that } Sir Isaac Newton came into the hall of Trinity College and told the other 
fellows that there had been an action just then between the Dutch and English, and 
that the latter had the worst of it. Being asked how he came by his knowledge, he 
said that being in the observatory, he heard the report of a great firing of cannon, such 
as oould only be between two great fleets, and that as the noise grew louder and louder 
he concluded that they drew nearer to our coasts and consequently that we had the 
worst of it, which the event verified." Jones, in his Phytiological DisquitUians, p. 299 
(quoted ib,), says that he had been informed " that the great engagement between the 
Dutch and English at sea in 1672 was heard by the people who were out at work in the 
fields to the very centre of England : Mr Derham says it was heard 200 miles.*' The 
''observatory" in the passage quoted above is a prolepsis for the "great gateway," 
which was not converted into an observatory until several years after Newton had left 
Cambridge. 

(») Appendix, No. VII. 

(**) He also says, ** I should be glad to hear whether Mr Cox hath finished the 
4 feet telescope and what its effects are... But I know not whether I shall make any 
further trials myself, being desirous to prosecute some other studies." Mace. Corr, ii. 
329. 

(**) For a character of this work see Humboldt's Kotmot^ Vol. i. The edition of 
1681 seems to be almost a reprint of the preceding one, in spite of the " auctior et emen- 
datior " of the title-page. 

(••) Appendix, No. VIII. 

(*^) This part of the letter is cited in the 3rd edition of the Principia, p. 246, instead 
of the letters to Leibniz referred to in the two first editions. Its contents were sent to 
Leibniz July 26, 1676, along with Newton's letter of June 13 of that year. There is a 
copy of it at the Royal Society (Miscell. MSS. lxxxi.) written in a tremulous hand, 
a consequence probably of the endeavour of the copyist to imitate Newton's writing. It 
has an address in Newton's hand, ** These to his ever Honoured finend M^ John Col- 
tins...," and bears the post-mark of May 27 (probably 1676). This transcript may be 
conjectured to have been made at CJoIlins's request for the purpose of accompanying the 
other papers which he was preparing to send through Oldenburg to Leibniz. See Com- 
mere. Epitt, p. 47. (128, 2nd ed.) Doubts have been expressed whether these papers 
were actually sent to Leibniz. We have however CoUins's own testimony that, they 
were sent as had been desired (Comm. Epist. p. 48, or 129, 2nd ed.), besides Leibniz *s 
and Tschimhaus's acknowledgments of the receipt of them. {lb, pp. 58,66, or 129, 142.) 
It may also be observed that the papers actually sent (in a letter dated July 26, 1676) 
to Leibniz by Oldenburg have been recentiy printed from the originals in the Royal 
Library at Hanover (Leibn. MatK. Sehrift. Berlin, 1849), and that in them, as in Col- 
lins's draught, which is preserved at the Royal Society (" To Leibnitz the 14th of June 
1676 About Mr Gregories remains " MSS. lxxxi.), we find the contents of Newton's 
letter of Dec. 10, 1672, except that instead of the example of drawing a tangent to a 
curve, there is merely allusion made to the method. CJoUins's larger paper (called 
^^CoUectio" and " Historiola" in the Commercium Epittolieum), of which the paper 
just quoted " About Mr Gregories remains " is an abridgment, and which contains 
Newton's letter of Dec. 10 without curtailment, is stated in the second edition of the 
Commercium to have been sent to Leibniz, but whether that was the case may be fiuriy 
questioned. This paper was intended by Collins to be deposited in the archives of the 
Royal Society, where it is still preserved, with the title " Extracts from Mr Gregories 
Letter " (MSS. lxxxi.), consisting of thirteen sheets. A copy of Newton's letter was 
sent to Tschimhaus in May, 1675, in Collins's paper *' About Descartes " ( 14 folio 
leaves, Roy. Soc. MSS. lxxxi.) 

(**) On the Public Oratorship becoming vacant by the resignation of Ralph Wid- 
drington, the mode of electing his successor became a subject of dispute between the 
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Haslen of Colleges and the Senate. I'Ue Slatutcd of Kliiibeth contiiu do express pro- 
visioQ for the clectioa of Orator, but Ihe Heads (uader the 40th Sutule, which cdhcU 
that " Nominatumea et eleeQones leelomni, beiielloniin, sinioniriorum, giigeaioruui, 

bos nlller a nobu aoo est praviium sequentur modum el formam in elet'tione procanccl- 
Urii pTfeseriptam fientque intra iiv dies post vocalioaem nisi alilerstaiutis uoatiis aut 
fiindatiane caatum ajt') claimed, as hadbeenufcual.lhe right ofDominatiDglwoperuai, 
one ofwhomwai tc be elected by tbe Senate. The Senate, however, maintained that 
the proper mode ofpiocediire was by an open election, as directed by the Siaiula dtui- 
gua, which they cootcaded weie still in fares, except upon poinls where they were con- 
truT to the Elttabethaa code. The Chancellor ("great Villien") eodeavoared Ut 
eRecl an arTODgemeDl between the conteadiDg parliea. "Being: infarmed," he writes, 
" Ibac (here may be a comest between the Heada oC the Colleges and the body of tbe 
Univenity about the manner of electing au Orator,. ..he ihinLs il becomes his duty and 
■ffecCioQ ID the University to commuoiciklB his thoughts :...he thinks tliat the elecliDii of 
Orator should be reflated b; the statute of Heniy Vlll. mode only for that purpose 
nther than by that of Queen Elitabetli." He suggests an eipedieat, which he says 
" I hope may for the present satisfy both eidei. I piopose that the Heads may lor this 
lime nominate and the Body comply, yet interpoaing (if they think fit) a Protestalioii 
coticerning (heir plea tliat ihta election may not hereafiar pass for a decisive Precedent 
in prejudice la iheir claim." And "wheieaa I understand that the whole Univeisity 
hu chiefly a cooaideratian for D' Faman of St John's and Mr Craven of Trinity College 
I do recommend them both to be Dominated. For il is very reasonable that in this nomi- 
natian, before tbe difference be delcmiin«d bel«eeu you, tbe Heada should hive regard 
to the Inclinatian of the Body, eapeciatly seeing you all ag-ree in two men that are very 
worthy and very fit for the place." (Letteriead lo tbe Senate, March 3. ManifalM in 
R4gHtr. Offict, Vol. II. p. 231*.) These conciliatory suggeelions were not attended to. 
A majority of the Heads nominated Fooiaa and a Mi Ralph Sanderson, likewise of St 
John's, on the day after tbe letter was read, and on the next day 131 Members of the 
Senate recorded iheir voles in hvoui of Craven and 98 for Paman. On the morning of 
the election, beEore the polling commenced, the following protest was read and entered 
in tho Regent House : " Nos Anloniui lUarthall, Ueotgius Chamberlaine, Humfiedu* 
BibiDglnn, (Julielmus Lyacet,...loannes Hawkins, Isoacua Newtoa-.aliiquo quorum 
Domiua sunt infis scripta, coram Mallhso Whinu, Nolariu Publico, Prolestaoiur da 
invaliditale et uulhuie Nominalinnts et N'olationis per puncta PrsfBClarum CoUegto- 
nim ad USiciuin Oraurii hujua Acadcmitu. Eliam ec de nullitale omuis actus eiin 
(acti aut fociendi." The V ice-Chancellor admitted Paman tbe same morning; Craven, 
■s " legitime eleclus,..per majorem partem suffmganlium secundum stalutnm de elec- 
tioDO Oraturia," gave in a protest agajoat the ralidily of bis competitor't eleclioa and 
admission, and there, so br as our informBban goes, the matter seems (o have ended. 

The reaJer who wishes to ace whal may be said on both sides of the question nuy 
consult an anonymous pamphlet, entitled An Aigumint lo proa thai iht 39ih udiim of 
Ihl «llh ckaplff »ftke nmult, gii'rn bf ^uhh Hliiabilh...in€t,itlN llu OU dlalutn (by 
Ur Burfard, feUaw of King'sl...w>rA an Amwrr lu |A« .jrguminl [by beuUeyJ aiid... 
[BurTord'a] R/ply. Londoii, 1737. Com p. Monk's Brnllty, p|>. 624— 6. 

(") "Since I see I shall neither piafil them, nor ( by reason of thk distance) can 
partake of the advantage of their aasemblics." Mace. C4irT. ii. 341). 

("J It begins, "I tvMired your two laal lelt«n with Heuret'a Uptics, which (nol 
being so ready in tbe French lonyue myself, is to read it without the continual use of 
a dictionary) t eommillod to the perusal of another..." 

Hai« may ha mentioned the myth niapectio^ his not being eUclcd into the law- 
fellowship, which bKame vacant Felh 14, in this year, by the death of Ur Robert 
Crane. The story as loM by a great-graDitton of the perion who was •eln'led to fill llie 
tacancyu^diai Newton wul Robert Uvvrfak (who waitwoyMrsaeniarlo Newton, tnd 
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would, in the usual course of things, vacate his fellowship in a few months) were candi- 
dates for the fellowship in question ; and that ** Mr Barrow { who had heen admitted 
Master on Feh. 27 | decided it in favour of Mr U. saying that Mr U. and Mr N. being 
(at that time) equal in literary attainments, he must give the fellowship to Mr U. as 
senior." {GentUman*$ Mag, Supplement for 1799, p. 1186.) I apprehend the tenure of^ 
the law-fellowship of Trinity College was considered to be scarcely compatible with the 
efficient discharge of the duties of the Mathematical Professor, and I believe that it 
would argue much misconception of the characters of the two great men concerned to 
suppose them capable of being parties to a lax interpretation of the statutes which they 
had sworn to obey. The person who holds this fellowship is required ^' operam dare 
juri civili," and accordingly we find Uvedale,on receiving the appointment, excused by 
the University from appearing, according to an announcement made in April previous 
to his election, as Respondent in the Theological Schools on June 26 (the fellow next 
below him being called upon to perform the exercise), the ground assigned for the 
exemption *being that "jam interea temporis Juris Civilis studio sese addixerit et ad 
ejusdem facultatis professionem virtutesodalitiisui prsdicto collegio teneatur..." (Groes 
Bookt June 11, 1673.) The turn given in the above story to the real hctn of the case 
(viz. that Uvedale was appointed to a lay-fellowship, and that Newton would have 
been glad to have one) is a very natural family embellishment. 
(••) Appendix, No. IX, 
(40) We hear of these incidentally from a letter of OUins to James Crregory, dated 

Oct. 19, 1675. " Mr Newton I have not writ to or seen these 11 or 12 months, not 

troubling him as being intent upon chemical studies and practices, and both he and Dr 
Barrow beginning to think mathematical speculations to grow at least dry, if not 
somewhat barren." Mace. Corr. ii. 280. 

(^) Jan. 28. At a meeting of the councfl " Mr Oldenburg having mentioned, 
that Mr Newton had intimated his being now in such circumstances, that he desired 
to be excused from the weekly payments {1«.}, it was agreed to by the council, that he 
should be dispensed with, as several others were." It seems probable that the **• inti- 
mation" respecting Newton's altered " circumstances" is to be referred to the expected 
vacating of his fellowship, which in the usual course of things would expire in the 
following autumn. 

(^) On March 11, partly in consequence of Linus's second letter (Feb. 25. N.S.) 
^ containing assertions directly opposite to those of Mr Newton," Hooke was ordered 
by the Royal Society to have the apparatus ready for the next meeting in order to make 
the spectrum experiment, but the day proved unfavourable. Newton was present at 
both meetings. While Newton was in London, Oldenburg shewed him Linus 's letter, 
but upon reading it, he did not think it worth noticing. However, on the old man's 
writing again on the subject (Sept 11), Newton was induced to send him in a letter 
to Oldenburg (Nov. 13) further directions for performing the controverted experiment, 
linus's 3rd letter is preserved in the Royal Society Collection (L. 5. 89). The 
writer feeling the disadvantageous position in which the publication of his first letter 
with Oldenburg's rider left him, requests that his 2nd letter may be printed. It accord- 
ingly appeared in the Tram, for Jan. 24, 1676 in company with Newton's letter of 
Nov. 13. 

(^) A draught of the patent (probably Ncwton*s own composition) from a paper 
in his handwriting among the Lucasian MSS. (No. E.) is here subjoined. 

"Carolus secundus Dei gratia Angliae Scotie ffrancie et Hibemias Rex, fidei 
Defisnsor, &c. : Omnibus et siagulis has literas visuris salutem. — Cdm munus Profes- 
soris Mathematici in Academia nra Cantabrigiensi a Clonsulto Viro Henrico Lucas non 
ita pridem institutum authoritate nostra regria et Literis Patentibus stabiliverimus, et 
Ordinationes ad idem munus spectantes ratificaveriraus, et ad petitionem executorum 
cum oonsilio Procancellarii et Prsfectorum privilegia insuper nonnulla eidem Profes- 
fori Mathematico in perpetuum concesserimus : inter quas statuimus ut dictus Professor 
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eligi ponit io Socium cuju^vii Collegii aon vetantt? ProfosEiane aus. el ae U Mdalitio 
»UO, si quod ante Buweplum hoc munui obliiiuit sut pohcen obtinebit. *et ullis K>{ila}li[ii 

collegii statutD non obgaiilG. Quod pririlefpum ea intenBiODe {lie] iUi indulsimiu ut 
eidem PrDfeaaori liceret quodvis sodalitiuin capessere et lulineie. Quod ut ilebituai 
BDrtiatur eSecIum Dec realriclioai alicui in damnum aul prKJudJcium EJusdeni Pro- 
ftuorii patetl iDdulgvatia noatra ; losaper volumus & sUtuimus ut verba nottra 
pnedicta iu (avorem dicti ProfesBorii semper sccipiiialui, ut non eo lantum «d nee 
alio quavi] nomine aut ciusa Bodalilio auo uut ejus emolumento privetur nisi quod 
qnemlibet ejusdem Collegii Socium cuiuscunque profeuiunia & ordiaiB nierilii privare 
debeal, Et apeciutim volumua et ordinamus ut ordioes sacros non niai ipse votuerit, 
■Uficipiati tiec ob defectum sucrorum ordinnm aodaJitio cedere ipsa teoealur aut ab 
aliia qnibuscunque coffalut, sed ea ininiunitale quamdiu suo munere funffitut Raudeat 
et fruBtui quo quilibet soclkis MediciuEe aul Juri Civdi vel Cunonico dicaiui frui eolet 
qnovis cuivscuDqae CoUegii Slaluto aut I'onnuetndine lel inlerprelabODe quacunqne 
Don olutante. In cujua lei TeBtimoniuni has Literas nosLras Geii fecimus patenles. 
Teste meipso apud W esUnonulBriutn vicesimo seplimo die Aprilia, Anno Reyni nmtri 
viceaimo septimo. 

Per Bceve de Privsto SigUlo 

Pidott," 
After tbe above comes the followioff, also in Newwn'a hand ; 

" V\ bileball, March 2. 1674 [O. S.|. 
Hia Ma'T being willing to give all juat encouiagement to learned men wbo are & 
ahall be etei'ted into ;■ said Pialeasorahip, ia gTBciously pleased to reFec this drau^il of 
a Patent unto M' Atlumey Genenill to consider y' same, tt, to report bia opinion 
what his Mai may lawfully do in favour of y' said Professon lu to y< indulgence & 
ditpensaiion proposed & desired. And tben hit Mtt ntU deelare hia further pleature. 
A. COVKNTRV." 
The above drauf^t was adapted: the aclunl instrument, (coinciding with the 
draught eicepl in two unimporlani particulars), with llie broad seal attached, in in the 
Re^rary'Bol1ice(Boi2I.G. I. 2'): 

"A granl to the Mathematical Professor in Cambridge. 

Pigolt." 
A transcript of it wilt be Inund in a large folio copy a( the Eliiabelhan statates of 
Trinity College, preserved in the College Archives, with the heading " Indulgeolia 
Itcgii Prorrtsori MatLcmatico conceasa. digniisimo Viro M"> laaaco Newton, hujus 
Callegii Socio, isiud munn* tunc temporia obeunte." 

Newton's visit to London in February may hate been connected with his application 
lo the Crown. 

Towards tha end of the preceding year, Francis Aalon endeavouced to obtain a 
•imilar dispensation on bis own individual account, and was backed by the inleiest of 
Sir Joseph Williamson, Principal Secrtrlary of Stale. There is eilant in the Slate 
Paper Office. {Domeilic. No. IU3}. a characteristic letter from Uariow lo VVilliamson 
on the lubiecl (Dec. 4. 1674), in which be gives hia reatona loi resisting the applio*< 
tion. One sborl extract from it may be given here *. " Indeed a Fellowship with us 
now to poor, thai I canaol think it worlh holding by an ingenuous penon upon 
liable lo so much scruple." 

(«•) Letter CIX (his) In Uik work. 
(••) Appendix. No. XI. 
(••) Appendix. No. Xn. 

(") ■■ Dee. a. There was produced a MS. of Mr Newton, louchiog liis thaory o( 
light S colours, containing partly an hypothesis lo explain the ptnparliM of light 
discoursed of by bim in his former paper*, partly the piincipal phenomena of the 
various coImim eabibiud by thin plabis at bubbtos, saieened by him to be of a bmn 
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difficult coDsideratioii ; yet to depend also on the said properties of light." See Birch 
III. 247, seqq. One experiment mentioned in the ** hypothesis" relative to the effects of 
glass electrised by friction particularly struck some of the members, and it was ordered 
to be tried at the next meeting. The paper was read by instalments, the " hypothesis" 
on Dec. 9 and 16, the " observations" respecting colours on Jan. 20, Feb. 3, and 10. 
The " observations" afterwards formed part of the 2Dd Book of bis Optics. The ** hy« 
pothesis" has been lately reprinted in the Phil. Mag. for SepL 1846, pp. 187—213. 

^^ Dec. 16. Mr Newton's experiment of glass rubbed to cause various motions in 

bits of paper underneath was tried, but did not succeed This trial was made upon 

the reading of a letter of his to Mr Oldenburg (Dec. 14) in which he gives some more 
particular directions about that experiment." Oldenburg was ordered to write to him 
again upon the subject " & desire him to send his own apparatus, as also to en- 
quire whether he had secured the papers from being moved by the air, that might 
somewhere steal in." 

On the second part of Newton's hjrpothesis being read, Hooke, according to his 
wont, said that the main of it was contained in his Micrographia. 

(**) At the meeting on Dec. 30, there was also read a letter from John Gascoines 
(Liege, 15 Dec. 1675) to Oldenburg, acquainting him with the death of Linus from 
the prevailing epidemic, ** and with the resolution of Mr Linus*s disciples to try Mr 

Newton's experiment concerning light and colours, more clearly and carefully" 

according to his directions of Nov. 13 : " intimating withal that if the said ex];>eriment 
be made before the Royal Society, and be attested by them to succeed, as Mr Newton 
affirmed, they would rest satbfied. It was ordered that when the sun should serve, 
the experiment should be made before the Society." 

(^) Hanmi....Ubrationum causas Hypothesi elegantissimi explicavit nobis vir CI. 
Isaac Newton, cujus Humanitati hoc et aliis nominibos plurimum debere me lubens 
profiteer. Mercator's Institutiones Astronomies (p. 286) published in the beginning of 
1676. See Princip. (3d ed.) Lib. 3. Prop. 17. Mican. Ceiett. Tom. v. p. 279. Newton 
seems to have been in possession of his explanation in 1673. See his letter to 01den« 
burg, June 23 of that year, Horsley iv. 343. Rigaud, Append. 42. 

(*®) He returns his hearty thanks for ** the fiivour of the Society in their kind 
acceptance of his late papers ;" " that he knew not how to deny any thing which they 
desired should be done, but he requested that the printing of his observations about 
colours might be suspended for a time, because he had some thoughts of writing such 
another set of observations... which ought to precede those now in the Society's poe- 
sesnon." Mace Corr, ii. 388. 

(*i) We find the following notices in the Journal Book upon this subject. On 
March 2, Oldenburg reminded the Society that the sky was favourable for making the 
experiment. Hooke said that he had an apparatus ready whenever it should be called 
for. March 16. The experiment ordered to be made at next meeting if the weather 
should prove fiivourable. Apr. 6. A committee appointed to try the experiment and 
repeat it before the Society. Apr. 27. The experiment tried with success, of which 
Oldenburg sends an account to Gascoines (May 4). 

(") Appendix, No. XIII. 

(w) It was afterwards printed in Wallis's 0pp. in. 622—629. (Oxf. 1699), and, 
from that work, in the Commercium Epistoticum, where the typographical error of 26 
Junii for JulH, which is corrected in Wallis's errata, is also copied in the heading of 
the letter. 

(") Appendix, No. XIV. 

(M) The original letter extending over 14 folio pages is in the British Museum 
(MSS. Birch 4294). It was accompanied by a note to Oldenburg (Mace. Corr. u. 
400) in a postscript to which he observes : " I hope that this will so far satisfy M. 
Leibnitz that it will not be necessary for me to write any more about this subject ; fof 



lii BYSOPTICAL VIEW OP NEWTON'S LIFE. 

haviiiK other thingi in my head, i< pra%-e9 on unwelcDme iateirupdon Ui 

this time put upon comideriiitt theu iliiag«." Newton seal a 

next poat (Appendii, p. 2S7). A cnpy of the letter hi corrected waa not despatched lo 

Ldbniz until Ma; 2 of the rollDwiaH year, the delay arising from Oldenburg's asiiety 

to nnd this " Theaauma Newionianui" by a safe hand. Leibn. Malliim. Schrifl. i. 1. 

151 (Berlin, 1849). 

On Nov. 14 he detured Oldenburg to make wme further carre<;uonB, (Appendix, 
No. XVII.) which, however, were not introduced into the copy sent to Leibnii, nhich 
wM made leu (iays before. 

This letter, like its predecessor of June 13, waa prinled in the 3rd Volume of Wallis's 
Opera, from which it was coined into the CammerciuK Epiitoliciim. Wallis aays that 
he obtained his copies of Ibe two lelteis from Oldenburg. 

Leibaii wrote two letleia in answer (June 21, July 12. 1677) in the former of which 
be gives examples in difierentintiou. Oldenburg acknowledged the receipt of these 
Aug. 9, observing, " Non est quod dicti Newloni vel etiam Cotlinii nost/i respODSum 
tun cilo ad cas eipecles, cum et urbe absint, at variia aliis negoliii dislineaalur." 
<Leibu. Malh. Schrifl. ■■ ■- 1ST, BerUn, 1A49>. Oldenburg died the fullomng month, 
but there li no reason to think thai, if that eveai had not taken place, Nenton would 
have departed fion his inlenliou of Dot continuing the corr«poadence. l^ibuii's 
■nsweis will be found in Wallis's 3rd volume, the Cinnnuiciuni £piilulicuni and his 
Works. 

(") Appendix, No. XVI. 

(") Mace. Corr. 11. 403. 

C) Appendix, No. XVII. 

(»] Mace. Corr. ii. 405. See next note. 

(1°) Lucas replied to Ncwwd's letter uf Aug. 18 in a letter of four pages closely 
mitten, dated Oct. 23, "containing furthei objectiDns and eaperimenta against Mr 
Hewlon'i theory of light and colours with an examination of his experimealum crucLs :" 
■mong other things he professes to prove that the red rays suffer the same rcftaclion as 
the blue ones. Newton sent an answer to this ( Nov. 28), but with a determioation 
tlial it should close the contruveny. In a tetter In Oldeobuig (Nov. IB), he writes: 
" 1 see 1 bave made myself a slave la philosophy, but if I gel Ino of Mr Linui'a 
business, 1 will resolutely bid adieu to it eternally ; eicep^Dg what I do fiii my private 
auishclioD, or leave to come out after me , (or 1 see a man must either leaolve lo put 
out nothing new, or lo become ■ slave la defend it." Mncc. Curr. ii. 40S. 

His oppoiKut, however, was nut sitisXed with the answer, and ludiled anolher letter 
(Feb. 3,1677 N. S.), the sole value of which to us consists ia its preserving br us a few 
words out of Newton's letter of Nov. 2a " In his last of Nov. 28." writes the Liege 
professor, " I slitl meet with new dumurB....He is pleased to quarrel with my examiuiag 
his Eiperiraentum Crucis, representing it ' a jostling out of the point in diapute by ■ 
new attempted digreaeiou,' or as he is pleased lo term it ' a running from one thing to 
another.' He tells us 'that he intendt (o tale into consideration one or two of my 
•■perinKiila, which 1 shall lecommead far tlie best: and when there appears to be no 
weight in them, let othcn judge what there may be in the number of the rest'." Lucai 
closes his epistle with a desini thai the whole of his previous letter of Oct 23 may be 
printed, but the requeat was not attended lo. The matter does not seem to have alto- 
_ illier dropt here, (or in Oldenburg'n lelHr lo Leibaii of May 3, accompanying 
I N«wIod's letter of Oclob. 24 preceding, we read, '■ Ad alia nunc dismhitur Ncwinnua 
r tb lis, qui Leiodii, Francisco Lino succenturiali, Dovam ipsius dc Lumine et Coloribus 
TTleoriam VBbemenler inseutuniur : qua de re brevi pluta accipies, ni rttionea meaa 
aale subdual," but our informalioa eituuds no fiiithei. 

Gocllie, in his "Ueschiihte dcr Farbenlchie" (Werke, Band &S, Slullg. 1833} give* 
~s discovery of the compoeilioti of lighl, wliicU 
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For exiunple, he does not know that the three persons whose sng^gestions or objections 
accompanied by Newton's answers are printed without their names in the Philo»(tphical 
Tratuaetion$ were Moray, Hooke and Huygens. One of them, indeed, he conjectures 
rightly enough to be Hooke, the loss of whose paper of '^ considerations,** he says, is 
greatly to be regretted. It will, however, be found in a book which he himself quotes 
not many pages before, viz. Birch's History of the Royal Society, iii. 10 — 15. In p. 56 
he confounds John Gascoines, Linus's pupil, with William Ga<K:oigne, the inventor of 
telescopic sights, who fell at the age of 23 at Marston Moor fighting on the Royalist 
side. Again, Newton, in his answer to Lucas (Phil. Trans. Sept. 1676, p. 703) says 
that the principal experiments which Lucas had sent him were detafled in a '* tractate** 
which he had written upon light. Goethe, in quoting the passage, for the word 
" tractate" writes " Optical Lectures,** and adds that the statement " keineswegs der 
Wahrheit gemass ist" (p. 64). It is true that the treatise in question consisted in the 
main of the Optical Lectures, but it would not have been amiss to have ascertained the 
perfect identity of the two works before using language like that which has just been 
quoted. For Goethe's speculations on colours, see Whewell's Hist. Ind. Sei. ii. 
Wilde's Geschiehte der Optik. TheiL ii. p. 153 sqq. (Berlin, 1843), and the works 
referred to by him. 

(") Printed in Wallis*s Works, in. 646 (extracts from it in the Commereium Epist.). 
At the end of the letter Collins says : " Narrat mihi D. Loggan (Chalcographus) quod 
Effigiem tuam delineavit ille, in ordine ad Sculpturam ; Quae pnefigenda sit libro tuo 
de Lumine, Coloribus, Dioptricisy &c. quem edendum intendis. Qua de re desideramus 
esse certiores." Nothing further is known of the *' effigies" here spoken ot 

We may mention here Loggan*s Dedication of his Plate of St Mary's Church. 
Its date is uncertain, as, though Loggan*s Cantabrigia JUustrata was published in 
1690, the dates of the separate plates range over a period of several years. " Clariss<». 
Viro D*. liaaco Newton Matheseos apud Cantabrigienses Professori Lwcuiano SS'*. 
Trinitatis CoW. ibidem, et Regia Socief. Socio, Mathematico, Philosopha, Chymico 
consuromatisso. Nee minus suavitate Morum et Candore Animi, Cum renim Huma- 
narum Divinarumq : Periti^ spectabili, Hane Tabulam Observantiie ergo D. D* C. Q. 
Dav. Loggan.** Loggan had the use of a room in Trinity College for his press. 

(«) Appendix, No. XVn. 

(<*) In this and other instances where Newton is mentioned as voting at Univer- 
sity elections of Members of Parliament or Officers, our information is derived from the 
actual slips of paper on which each voter recorded his suffrage, and which are still 
preserved in the Registrary's office. A copy of Newton's voting paper on this occasion 
is given as a specimen.* ^* Isaacus Newton eligit Thomam £xton Militem in Burgensem 
hujUB Academiae in Regni Comitiis." 

(•*) Boyle's Life (by Birch) prefixed to his Works, p. 70. Mace. Corr. ii. 407. 
and elsewhere. 

(**) A very pretty story is told of him by his biographer — ^how that in 1682 when 
lus schoolfellow George Stepney was elected scholar from Westminster to Trinity Col- 
lege, Montagu, unable to bear the thoughts of being separated from his *< dearest 
friend,*' went to College a year before the proper time— but, like many other pretty 
stories, it will not stand the test of dates. Montagu was matriculated Dec. 18, 1679, 
the "chamber" in which he "kept" in 1680 and following years is known, being 
the same, in fact, in which these lines are written, and on Oct. 6, 1681, he was made 
M.A. by Royal Mandate. 

(**) Newton seems to have been requested to give his opinion on a wild hypothesis 
of the heavens, which a Frenchman of the name of Mallemont had sent to the Royal 
Society. His judgment was given briefly, and with some reluctance, in a letter to 
Hooke, one of the Secretaries, (Nov. 28, read to the Soc. Dec. 4), in which, to make 
amends for the curtness of his answer, he suggested '* an experiment whereby to try 
whether the earth moves with a diurnal motion or not, viz. by the falling of a body from 
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k GoniiderabU height, which, he tllegMl, must lull lo Ilic eatilwar<1 of the peipendicular, 
if the esrlli moved. This propo«al wiu higiil; sppioveil of hjr ihe SocielT. & it wu 
deaired thai it mighl he tried u aooD aa could be vith cooveaienco." 

Al the meeliag of Ihe Sac. Dec. II, Hoabe read his aoaner lo Newtoa's leller, in 
whichheihewed that the path of the falling hody would not b« n spiral "as Mi. New- 
toa Bcemed to aappose," and that it would fall " not directly east, lul to the soulh-eaxt 
tc more to the south than the east. It icas desired tlial what was tiyable in lliiseipe- 
Kmeui might be done with the lint opportunity." 

At the meeling on Dec. 16. Haoke read bin anewer sguD, and also a reply lo it from 
Newton, "comainiog' his farther thought* and eiarainatiam of what had heeu pro- 
pounded hy Mr Hooke." He slao gure an account of three Inals that he had made 
of the eiperiment. 

Al the meeting on Jan. B, 1680, Hoolte read another letter ofhi» lo Newton, giving 
" a brther account of liin theory of circular motion (t attraction, as lUo several ol>«er- 
raciona tt deductions from it." Newcon declined answering this letter. At the SHine 
meeling Hooka "was desired lo make his trials" of Kewtou's experiment as sooa as 

(•') Library Account Bk. for year from Dec. 22, 1679, to Dec. 22, 1680. The 
char^forthebondappearain the Sen. Uunar's Bk. far year ending Mich. 1600. The 
noney seems to have been repaid Nov. 12, ItJSB. Coaclua. Bk. Feb. 6, 1689. 

(") Appendix. No. XV 11 f. 

(») Birch, 1*. 65. A teller of his to his kinsman Sit John Newton, intiodaciiig 
Adami, is printed in Tumor's GraKlhum, p. BS, note. 

(») Ctn. Diei. vii. 788. The an]i:inalii of this and the olher letieri to FItmtlced 
down la 1688, are preserved in the Library of Carpus Christl College, Oxford. 
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(">• " Cambridge April r »" 1683 

These are to signify y< M' Ellis advising w" me ib' a person fit lo be iatmsted wt^ 
T* Charge of teaching Navigatiantoy* Boyaof y« King's late foundation, 1 propounded 
M' Edw* Paget Mailer of Arts & fTellowof Tiinity College in this tJnivenily, as y* 
most promising person for this end 1 could think of; and that upon these coniidcniions. 
He is of a temper very sober & industrious, as 1 am conhdeut all thai know him are 
i«ady to testify. He understands y' several pnrtaof Mathematics, Arithmetic, Geometry, 
Algebru, Trigonometry, Geography, Astroaumy, Navigalion, *c w^ is y* auiwl 
character of a true Matbematical Genius, learned ihese of bis own ioclinalJOR & by bis 
own IndnsiTy without a Teacher : And to midie him y* readier in practical 1 Mattera, his 
hand » very steady & accuiBle, as well as his fancy & apprehension, good; as may b« 
•een by his writing ic drawing w" hia Pencil very well : Perfeclions w** I conceive 
connderabte for maldng y Boys accurUe h curious in their Draughts of Charla, Mipps 
li Proipects from Sea. w" joyn'd »"> bis knowledge in peiapective and projections of y 



Sphere will enable him to ( 
apprehension, & pertwades 
Iiutrum" but improve then 



ir tor »■ Boys 



■mes after y' beat m 
ue y> he will not only be deiteroits & 
: His long acquaintance also »•* variety of Learning 
here, wilt help bim lo be methodical dt clear in hii leachinii ; w<* much conduces lo y* 
Boys ready (c dalinct apprehension of what they are laughl. Bo y< tho it nay be eacy 
lo flud penons valuable for some of these QuiliticatiDns, yet conudcring bim in all 
Nipech aa I eonld not think of any other person in this tlnivendty so fit in tny 
OpinioD to be inlnuled w<^ a place of so great conceme as that of preparing Boys lo 
anka more ikilful Navigalon than fonnerly, so I believe it will be difficult to meet w"* 
Itlar parsom abroad far that purpose. 1'hese things made me forward lo propound 
Urn IB y* Electors t but lo compare liim »!■> other Conipetitori & chusc y b«l 1 teaye 
wholly to Ihor iadgnient. 

Is. Nawios, rrofen. Math. I.uc." 
( Papysian M8S, 3612. p. 530). 
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Newton also wrote to his friend Collins requesting him to use his interest in behalf of 
Paget. There is in the same MS. volume from which the above is taken, a copy of the 
letter which Collins wrote in consequence, enumerating from Newton's letter to him 
Fagot's qualifications, and dwelling upon the weight which the recommendation of the 
greatest mathematician of the age ought to have with the electors. 

(») Appendix, Nos. XIX. XX. 

(^) ^ The charge of building " the College Library, " disables us from buying 

books at present We know not yet whether the University will purchase them, their 

chest being at present very low." Gentleman's Magazine^ LXI. 604. 

(f*) The propositions here mentioned as sent to Halley, have been printed by 
Rigaud from the copy in the Register Book of the Royal Society, vi. 218. (Appendix 
to Essay on Publication of Principia, No. I.) It is to be observed, however, that the 
title which Rigaud gives to the Paper ( Newtoni ProposUiones de Motu) is not to be found 
in the MS. 

(") At the Meeting of the Royal Society, Dec. 10, " Mr Halley gave an account 
that he had lately seen M^" Newton at Cambridge, who had shewed him a curious treatise, 
De Motu [ drawn up since August ) ; which, upon Mr Halley*s desire, was, he said, 
promised to be sent to the Society, to be entered upon their Register. Mr Halley was 
desired to put Mr Newton in mind of his promise for the securing his invention to 
himself till such time as he could be at leisure to publish it. Mr Paget was desired 
to join with Mr Halley." Birch, iv. 347. 

The treatise De MotUy mentioned here, was probably the same as that of which a 
copy is preserved in the University Library (D d. IX. 46,) beginning '' De motu cor- 
pomm Liber primus, Definitiones," &c. consisting of the Lectures which he delivered 
■8 Lucasian Professor, (the first of them is dated Octob. 1684), and forming, to a certain 
extent, the first draught of the Principia. (See Letter CIV.). The paper which New« 
ton sent up to Halley, in Nov. 1684, was the germ of this treatise. It is probable that 
Halley produced the paper at the meeting on Dec. 10, though the feet is not recorded 
in the Journal Book. The treatise was never registered, but the paper tool, apparently in 
February 1685, with the date Dec. 10, 1684. 

Rigaud's idea that the paper which he has printed from the Register of the Royal 
Society (consisting of 4 theorems and 7 problems) is different from the paper which 
Newton sent to Halley, and that it was sent to the Society in Feb. 1685, is founded upon 
what I conceive to be a misapprehension of a passage in Newton's letter to Aston, 
(Feb. 23, 1685). The words are as follow : '* I thank you for entering in your Register 
my notions about motion. I designed them for you before now, but the examining 
aeveral things has taken a greater part of my time than I expected, and a great deal of 
it to no purpose. And now I am to go into Lincolnshire for a month or six weeks. After- 
wards I intend to finish it as soon as I can conveniently," &c. We possess only a part 
of the letter, and that in a copy. We cannot therefore be sure that the grammar is 
Newton's. It seems clear to me that what he 'designed" for the Society " before 
DOW," was not yet finished and sent to the Society : that he was in fact working at h» 
Treatise De Motu with a view to fulfil the promise which he had made to Halley, that 
he would " send it to the Society to be entered upon their register." 

That the paper sent to Halley is identical vrith that which we find in the Register of 
the Royal Society, is evident fit>m the whole tenor of our information on the subject : it 
IS sufficient to refer to Halley'sown statement (Rigpaud, Appendix to Essay, p. 37), and 
a letter of his to Wallis, dated Dec. 11, 1686, in which he says : '* Mr Is. Newton about 
two years since gave me the inclosed propositions, touching the opposition of the medium 
to a direct impressed motion and to felling bodies, upon supposition that the opposition 
is as the velocity ; which tis possible is not true ; however, I thought any thing of his 
might not be unacceptable to you, and I beg your opinion thereupon, if it might not be 
(especially the 7th problem) somewhat better illustrated.** (The original of this letter 
is in the collection of Dawson Turner, Esq. Compare Birch, iv. 514. Rigaud, 77.) 

d2 



The probabilily if Ihal Halley saw no immedinle proopecL of obuiDing- the tteatiie Dc 
JUu(H, and delermined to secure the auihoi'i rights by al once tegisteriiig tlie II propo- 
MCJDDB wbich he had received is Noveiober. 

(") Birch, i>. 370. Risaud ( Appeadii to Essay, p. 34). Newton obaeivei that 
" that wfaicli chieflr daihed the biuineis was the want of perEoos williaK to 117 expeti- 

ments, he whom we chiefly relied on refiising to cotieeni hinmslfiD Ihal kind Iihoulil 

be very ready lo coDCnr with any perwas for promoting nich a deiigii, so Tat ai I can do 
it wUhoBt engaging the loss of my own time in those things." 

{") Appendix, No. XXI. 

("} Tables for rr<ir.wi«g and purcJia$ing of ihi leaitt of Cathtdrat Churchia attd 
CalUgtt, Ifc, Cambridge, l()86. Newton's certificate prefiied to tliia wotk, the authorot 
which was manciple (nnnripi'um) or catBrer of King's College, runs as follows: " Metho- 
dm hujus Libri recle se habet, oumerique ut ei quibusdim ad calculum retocatia 
jndico, satis exacte computaatur. Is. Hewtan, Math. Prof. Luc." Thu later editions 
on the strength of this testimonial were p ublished under theliik of" Newton's Tables." 

In tbe treaturj of Trinity College >□ a book labelled " Notiiia E," which belonged 
to Humfrey Uabington, as Bursar (1674— 16TB), containing "a true particular of the 
nnts and leaws belonging to Trio. Coll. iSli-H," there is a table and an eiplanstioD of 
it in Newton's haadwriting, of the fines to be paid for renewing any number of yean 
lapsed in m leaH for 20 yean. It ii entitled Tabula ridmpliuHQiii ad TMlitu4 ColkgH 
SS. Trinitalii accmnmnfala. It is cooslrucled on the hypotheais that a lease lor 20 yisara is 
worth 7 years' puichase, and that (or th« renewal of 7 yeara lapsed, one year's purchaae 
nun be paid. (This is equivaleiit 10 allowing llie lewce between 12 and IJ per cenL 
lor hti money). This table which w&s apparently drawn up by Newlon for Babinglon's 
•fficial USD, continued lo he employed by the College until 1700, when Bentley, on his 
■ppoinlment lo the Mastenthip, inlroduisd the 10 per cent, tables. The innovalion 
bowever, according lo \'ice-Maater Walker, was unpalatable to the Seniors and Olficen, 
whose " greediness for present sealing money " superadded to *' quarrels in the Col. 
I^e," compelled a renim to ihe old system, and occasionally the granting of ternis 
•till more l^vourable lu the tenant. On Dr Robert Smith's succeeding to the Mas- 
tership in 1742, (lie 10 pei cent, tables were introduced, and these were replaced in 
17S0, by 9 per cetrt. ubles. 

C) Cffl. Did. TU. 793, where also the next four letters to Flamsteed wiU be 

(") "You seem to insinuate as if Saturn had not yet any more salellilES than 
DIM discoiered by Hugenius. 1 should be glad to know if it be so." If Flamsteed 
relumed an answer to this question, it teems to have been siiU in the negative. 
Writing to him on Sept. 3, of the following year, Newton says: " He [Mr Fh(li|a) lolls 
me he apprehended by some of your discourws, that yon liid Men iwo of Casaini's 
new idanen about Saturn. Hugenius witli a sixty foot glass could see none of iheni, 
Mr Halley (who was lately here) 1 hnd still suspicious of them, nolwitlistaiuliui; what 
Ctisini has lately published of two more. 1 was glixl to hoar two of them confirmed by 
joai obMtvation." Mr PhDipa' information doe; not appear lo have been correcl, for 
in a paper In Coin's handwriting (THn. Coil. N'owlouiiin MSS. No, 382) which is 
(IpparoatJf a memorsndam of a conversation wbich he hod had with Flamsleed aolnc 
Ibae between 1706 and 1716) it is lUaled " that he ( Flamsteed) thought there were 
but 3 salellilea of Solum, himself had never seen above one." 

The GiBt discovered saitellite of SatOTU (now tlie fith, reckoning outwards) was ob- 
Htvedby Huygens Mardi 2S, 16S&. In 1671,2.3 Cassini iliH^vereil what is now the 
Bth, in 167^. 3 (while in pursuit of Ihe tb.l-mentioned one) the Elh, (see n< J. Trait. 
March 36, lUTS), itid in 1684 the 3<1 a»H 4th : (an account of this last discovery, ^ten in 
Aa .founuJ d«i Saram for April 1686, was mentioned at the Itoyal Society April 28, 
eommnniCBttd at their noit meelin^, Mid printed in iho Traourtians for May 26 : ■ 
Utter from Caasiw lo HalWy, dated Ort. 10, giviog man comsci clomcau of the (ben 
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known 5 sateUites was read to the Society Nov. 9, and published in the Transactions for 
Apr. — June of the following year.) 

In the first edition of the Prindpia Newton mentioned only the Ilugenian satellite^ 
but in the second he introduced the others, availing himself of Cassini's paper in the 
M^moires of the Academy for 1705, published in 1706 (comp. p. 49 of this work). Pound 
(in 1718) was the first English astronomer who succeeded in observing the Cassinian 
satellites : this he did by means of corrected elements supplied by the younger Cassini, 
in the M^moires for 1714 (published in 1717), and a telescope with an object-glass 
of 123 feet focal length, which Huygens had presented to the Royal Society in 1691. 
(See Phil, Trans, Jan.— Apr. 1718. Delisle's " Seoonde Lcttre sur les Tables Astro- 
nomiques de M. Halley../" Jmimal des Savans, June, 1750). Flamsteed, however, 
was not convinced. (See his leUer to A. Sharp, Sept. 13, 1718, Baily, p. 331). 

CO The date is taken from the post-mark, which is Jan. 14. 

(M) " J}r Vincent, { Fellow of Clare Hall } presented to the Society a manuscript 
treatise intitled, Philosophue Naturalit principia mathematicay and dedicated to the 
Society by Mr Isaac Newton, wherein he gives a mathematical demonstration of the 
Copemican hypothesis as proposed by Kepler, and makes out all the phenomena of 
the celestial motions by the only supposition of a gravitation towards the center of 
sun decreasing as the squares of the distances therefrom reciprocally. 

It was ordered that a letter of thanks be written to Mr Newton ; and that the 
printing of his book be referred to the consideration of the Council : and that in the 
mean time the book be put into the hands of Mr Ilalley, to make a report thereof 
to the council." Birch, iv. 479. 

For some account of Dr Vincent, see Whiston*s Memoirs, who was his sizar. It 
may perhaps prevent further currency being given to the supposition of his being 
the husband of the lady to whom in early life Newton is said to have been attached, 
if I state that he was a Senior Fellow of Clare Hall at the time of his death (March 
1722). 

(") See Birch, IV. 484. 

{**) At a meeting of the Council of the Royal Society "it was ordered that Mr 
Newton's book be printed, & that Mr Halley undertake the business of looking after 
it, & printing it at his own charge, which he engaged to do." Birch, iv. 486. 

(**) My knowledge of this letter is derived from a memorandum by Halley, on the 
back of Newton's letter of July 14, mentioning among Newton's letters one of this 
date. The contents as stated above are purely conjectural, and founded upon a sen- 
tence in Newton's letter of Febr. 18, 1686-7, (" I hope you received a letter with two 
corollaries I sent you in autumn,") coupled with the fact that the two corollaries above- 
mentioned are not found in Newton*s MS. 

(**) It had been finished in the summer of the preceding year. Writing to Halley 
June 20, 1686, he says that it " only wants transcribing and drawing the cuts fairly." 

(*^) ** I think I have the solution of your problem about the sun*s parallax, but 
through other occasions shall scarce have time to think further on these things : and 
besides, I want something of observation." The " occasions " may refer to the anti- 
cipated effects of James's mandate, which had been received in Cambridge nine days 
before. See under March 1 1 . 

(M) The first mandate was dated Febr. 7, received by the Vice-Chanoellor on 
the 9tii, and read to the Senate on the 21st, the second was dated Febr. 24, and read 
March 11. 

(**) " It contained the whole system of celestial motions, as well of the secondary 
■8 primary planets, with the theory of comets, which is illustrated by the example of 

the great comet of 1680-1, proving that which appeared in the morning in Nov to 

have been the same that was observed in Dec. and Jan. in the evening." Birch, iv. 5301 

The MS. sheets of the Principia (without the preface) have been bound up into a 
Volume which is preserved at the Royal Society. It is from no wish to detract from tha 
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valoe of thia lieaiure thit I ilBle Ihat I do oot tliiuk ihe MS. to bg in Newwn'g auto- 
(rnph. I believe it Id be writlen by tlie same bnnil as (he Gnt drauglil of the Priacipin 
in [he UnitenitT Library. The kuUidt'b own hand is easily recognised in both MSS. 
in addlliaoE and altemtlons. 

The Preface in the first edition has no date. The dale " Dabam Cantabrlgie e 
Collepo S. TnnitBlJB, Maii a. 1686," first appeared in Ihe second edition in 1713. See 
note to Febr. 1704. 

(*>) The (bllowiag are tliv dales of the proceedings connected nilh this affair. Apr. 
31. Yice-Chancellor and delegates appeu before the CommisaiDneri. Apr. 27. Giie 
in that plea. Ma; 7. Flea discuaaed. Vice-CbaDcellor eeotenced to be deprlveil oT 
bis office, and suspended from his Maaterahip. May 12. The dele^lea reprimanded. 
Jeffreys wound up his address to them with thannrda: "Therefore 1 shall say to you what 
the scripture says, and rather because roost of you are divines; ' Go your way and sin no 
more, leal a worae thing coma unlo yon."" See Stnie Trind, or Cooper's jlnnalf af 
Cambridgt. Newton doeii not appear at all as a speaker during the proceedingv. The 
Chancellor alludes twice (o his having: himself formerly been a member of tbe Univer- 
wly. Until some other College lan eatabltsh a claim Id him, Trinity College is liable 
to the suspicion of hariug bad him for an afuniiui^ A " Georgius Jeflrys " <na 
admitted pensioner there March 15, 1661-2, under Mr Hill, and he would therefore be a 
year junior Id Newton. 

Under (bli date may be given the JollowiDg' cnlry in the College Account Book of 
Ihe building' of the New Library, which probably refers la our philosopher. " May 2B, 
16S7. P''...far erecting a scaffold for Mr Newton to measure the tret work of the slur- 
Case : 4>.6d." 

We may also notice under this y«ar an elegant melbod given by him of findlDg 
(by infiniteaimala) the volume ofasegnient of i parabolic conoid cutolfby a plane per- 
pendiculnr to the aiis. "Construction and Demonstration as I received it from M. 
Isaac Newton, Prof, of Ihe Malhemalics, in Cambridge" Guagtri JUajuiiiir, by Wm. 
Hunt, Lond. I6S7. 

("J RigBud, 81, 63. The copy which he gave t« tho College Library doe* not 
contain his autograph. In a copy in Emmanuel College Library is written, " Ei 
dono Aulhorts sunie docti tulii 13"°. 1GB7." The copy in Keill's catalogue of hii books 
is priced at lOi., as aba is a copy in CEare Hall Library, given by Comeliua Crownfield 
to Cotes'i friend Klotgan, of which however Ihe price at the time of the gift u put 5s. 
There is in the same Library a copy of ihe Theses printed at F^inbnrgh, m the fim half 
of 16Q0, by James Gregory, of St Aoilrew's, containing a compend of Ihe Principio, 
•lluded to in tho MuUKm Oilicun, ir. 518, note, and llrewster's n.'nM<ni . p. 174, uoM. 

The following anecdote of Demaivre'a first introduction to the Frincipta may not 
ba altogether out of place here. Ihe ecene is probably to be laid in the year after 
its publication, when Newton is known to have been out of College. [See Table of 
Eiila and Keditt). Demoivre. then about 21, was earning a livelihood in London by 
leaching mathematics, in which he thought himself a perfect master. " 11 en fulliienldt 
•t bi«n singuliircmcnt deaabiui. Le liasard le condnisit chei Mylord Devonshire dans 
le moment oit M. Newton venoit de laisser chei ce Seigneur nn eiemplaire de sea 
Principea. Le jcune Mathimaticien ouvril le livre, et, s^duit par la iimplicili nppa- 
Mnla de ronvnge, se persuada qu'il alloit Tentendra sana dilficult^i mais il ful bieo 
Mrpria de le irouver hors de la porl^ de ses cannoissaaeoa, et da ae voir obligi da 
conrenic que ce qu'3 aroit pria pour le bile des Math^maliques n'^uut que I'entrta 
d'uH longM It ptnibia caniere qui lui re<l«it i panourir. II m> pracun cependaal 
U livn.etGOinmalaalgcaas qu'il ctoit obligf.de doDnerrcngageoieut ides rauiMiprea- 
que continuollea, il en dichira lea feuiUeia pour lea purler duis ta poebe «t lea itudiei 
dans lea intuvallca do sea trataua." Eti<gf. tiiil. d* I'Afadtmi*. I7M. 

(«) He did lui give up hi* tognw until Midaummet. On Sept. li, ■ donttion 
tf £8> Wwinb tlw Now Likmry wu ncnnd tttm bim. 
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(**) In many of the votingr papers his name is preceded by the words " prscla- 
nim virum," in some the adjective is " doctissiraum," " intcgerrimum," ** venerabilcm," 
" reverendum.*' Pulleyn, his old tutor, calls him " summum virum." 

Thirteen letters from Newton to the Vice- Chancellor, written between February and 
May 1689, on matters connected with the University as affected by the new order of 
things, have been recently printed by Dawson Turner, Esq. from the originals in his 
possession. 

Laplace, in speaking of the publication of the Principia^ observes : " Les prindpes 
du systeme social fiirent pos6s dans Tannic suivant, et Newton concourut & leur 6ta- 
blissement.'' Syst, du Mond, p. 372, Paris, 1824. 

(»*) See Lord King's Life of Locke, i. 389 (2nd. ed.) 

(**) ** Mr Huygens of Zulichem being present gave an account that he himself was 
now about publishing a Treatise concerning the cause of gravity, and another about 
Refrtu^ons giving amongst other things the reasons of the double refracting Island 
Crystal. 

Mr Newton considering a piece of the Island Crystal did observe that of the two 
species wherewith things do appear through that body, the one suffered no refraction 
when the visual ray came parallel to the oblique sides of the parallelepiped ; the other, 
as is usual in all other transparent bodies, suffered none, when the beam came perpen- 
dicular to the planes through which the object appeared." Journ, Bk, 

The first mentioned observation of Newton is due to Erasmus Bartholinus, but was 
found by Huygens not to be rigorously true, (Traits de la Lumierey 1690, p. 57). 

I take this opportunity of offering my grateful acknowledgments to the President 
and Council of the Royal Society for their liberality in granting me access to their 
Axcldves. Perhaps I may be permitted in this place to express my opinion of the obli- 
gation which that illustrious body would confer upon the world by the continuation of 
Birch's History of the Society, at least down to the close of Newton's Presidentship. 
Independently of the value, great or small, of such a work to the historian of sdenoe, it 
would give us an opportunity of meeting our philosopher once or twice a week for the 
twenty three last years of his life. The following extracts frx)m the Journal Books of the 
period are given not as specimens of their contents, but are selected solely for the local 
allusions. " March 31, 1720. The President... mentioned a remarkable experiment he 
made formerly in Trinity College kitchin at Cambridge, upon the heart of an eel which 
he cut into three pieces, and observed every one of them beat at the same instant and 
interval : putting spittle upon any of the sections had no effect, but a drop of vinegar 
utterly extinguished its motion." (He had mentioned the same experiment more briefly 
at the meeting on Nov. 13, 1712). " Febr. 20, 1723-4. The President upon reading 
this { a letter containing an account of the effects of a violent thunderstorm } made 
mention of an accident much like it which he once saw at Trinity College in Cambridge. 
He was suddenly surprized with a violent strong flash of lightning which was so exceed- 
ing bright that he was forced immediately to guard his eyes with his hands. And ai 
the same instant a violent clap of thunder broke down the window in the next room, and 
forced some splinters out of the floor which darted against the cieling, and there being 
another window opposite to that which was broke down they observed it to be bowed 
outwards by the violence of the shock." 

(•6) « Aug. 29, 1689. Before the King & Council was heard the matter of King's 
College about Mr Isaac Newton, why he or any other not of that foundation should be 
Provost, & after the reasons shewed & argued M' Newton was laid aside." (Alderman 
Newton's Diary among Bowtell MSS. at Downing College.) The Statutes of King's 
College require the Provost to be in Priest's Orders and to be chosen from the existing 
or former fellows of the Society, Newton therefore was disqualified for the post. 

(^) The following entry among the gratuities given by the College in .the course 
of the year ending at Michaelmas 1690, is probably to be referred to the end of 1689, or 
beginning of 1690, when Newton was in London in attendance on his parliamentary 



dutjea. "Tu Mr John Lotnb, comiuendcd by Mr Newloo, InUly un operator lo Ibe 
Royal Society. Kb." 

(") Tbis and tbe other letters to Locke, except tbal of July 7. 1692. will be found 
in Lord King's Life «f Leela. This letter la dated "S«p(." bymBtake, the London 
poat mark being " Oc. 39." 

<") NicholB-9 I»««ml. IM. Hill, urn. 19. 

(w) " Beside; a coach wbicli 1 cvosider not, it is but 2001. per annum, with ■ 
confinement to Lhe London air, & to such a way oCliTins w I am not in lore with." 

("') Opiie,, Bk. a. Pan iv. Ob». 13. 

('") Appcndii, No. XXm. 

(10*) Wallis, 0pp. ti. 391. seqq. 

C") Brookbank was oriEinally of Trinity CoUeife. The eaccessrul candidate was 
the Hon. H. Boyle, "a near relation" af the Cbnncellar. (Duke ofSomersel) who wrote 
■ letter (Sept. 6) recommending bim to the I'niveialy. (Baker MSS. iii. 355}. 

('<*) It was read at a mee^g of the Royal Society, Felr. 15. 1710, and onlered to 
be printed in the Transactions. It was printed in ibo Introduction to Vol. ii. of 
Hanis'i La. Techn. 171U. 

(i«] It may be doubted whether this letter is in Newlon'i handwritiaff. The 
coDclnaion " S' I am" &c., and the address, are evideotty in his hand. 

(w) The four letters to Bentley were gnven to the College by CumberUnd. They 
were printed in 1756, and retiewed by Johosoa in the Liteiary Magaiine. See Monk's 
Bendcy, p. 33 ; Brewster's N'ewton. p. 286. They finii appeared in their correct order 
in Benlley'a Correspondence (Lond. 1843). the ttitrd and fourth having preriously 
changed places. 

(lot] "i haTc now received the boi of rulers, witli your receipt of £14. 1 sent 
you that niODey because 1 thought it was just ; & therefore you compliment me if you 
reokon it an obligation. The chaml>er netl me is disposed of; but that which I was 
contiiviag was ... to make you>such an allowance, £ic." Geni'mun'f Magatini, 
titiiiv. 3. 

('") Brewster's Li/eo/ Nrwun, p, 23J. In this letter he says ; " I have neither 
ale nor slept well this twelvemonth, nor hare my former consistency of mind." A fort- 
night afterwards he apologiied through a cominoa b-iend for having written such 
" a very odd letter," laying, " that it was in a distemper that much snied bis bead, 
& that kept him awake for above live tkighls together." lb. p. 334. 

{"») Dated "At the Bull, in Shoreditch." When be wrote this letter, he "had 
not alept an hour anight for a fortnight together, & for Ave nights together not a wink." 
See his letter of Ocu 15, in which he eiplains the caueof this state of hishealth. "The 
but winter, by sleeping too often by my fire, I got an ill habit of sleeping ; it a dis- 
lemper, which this summer has been epidemical . put me tarlher out of order." Lord 
King's Lift of Loehi, i. 430, Brewster's Lift ef AVaipu, p. 34U, where the date k 
prinied by mistake, Oct. 5. 

Intelligence of his beiofr out of hesklh was conveyed in a very exaggerated form to 
lluygens in May of the following year by a Scotchman, of whom we know nothing 
whatever except tbal his name was Colm, (M. Biot's Cnlin): this person's infonnation 
a* recorded in a sort of journal by lIuygEos, who was himself troubled at the time with 
■ymptoffls which in little more than a year afterwards terminated latally. and would 
drink in with • morbid sympathy the tale of the affliction of a kindred spirit, is in the 
fijUowing terms: "39Mnj. 16M. Narravit mihi D. Colm Scotus rirum celebenimum 
ac summum geomelram Is. Neutonum in plirenesin incidisse, abhiikc anno el 6 mensi- 
tNH, An ox nimia studii assiduilnte an dolore inlonunii, quod incendio laboratorium 
chymicum et scripia quBitam amiserall Cum ad Archiepiscopuiu Cnntahrigienseiu 
nnisaet, ea locutum, qua alienationein mentis indicareuC. Uraode ah amicis curam 
qua susceptam. ilomuque clauso remedia volenti ooleuti adhilrits, quibus jam sanitalem 
iKuperavit, at jam rarstu librum suBm Prinaipionun PhiltwopbiB Mithcnwironui 



NOTES. Ixi 

intelligere indpiat." (Hugenii £drercttatumef....Uylenbroek, Fascic. ii. p. 171. Hag. 
Com. 1833). This extract was first published by M. Biot in the Biographie UniveratUe 
(art. Newton, p. 168). Sir David Brevrster has pointed out the improbability of the 
story and shewn the impossibility of reconciling it with known fiicts, ( Life of Newton, 
p. 230 foil.) but not to M. Blot's satisfaction. We will first quote at length an anecdote 
which has been brought to bear upon the question, which, however, I think an atten« 
tive perusal will prove to refer to a period some years antecedent to the epoch under 
consideration. It is found in a MS. diary written by a member of St. John's College, 
who, at the date of the entry about to be quoted, was in his second year of residence at 
Cambridge. He seems to have heard the anecdote in company, and immediately 
chronicled it in his journal. He does not tell us who was his informant, and therefore 
we do not know the precise correction to be applied in this instance to an under- 
graduate's story. We shall not, however, probably err much in believing in the 
substantial truth of the narrative. It runs as follows : — 

" 1692. Feb. 3d. What I heard to-day I must relate. There is one Mr Newton 
(whom I have very oft seen) Fellow of Trinity College, that is mighty famous for 
his learning, being a most excellent Mathematician, Philosopher, Divine, &c. He 
has been fellow of the Royal Society these many years, &c amongst other very learned 
Books & Tracts he*s written one upon y« mathematical principles of Philosophy, 
which has got him a mighty name, he having received especially from Scotland 
abundance of congpratulatory letters for the same : but of all the Books that he ever 
wrote there was one of colours & light established upon thousands of Experiments 
which he had been 20 years of making, & which had cost him many hundred of 
pounds. This Book which he valued so much, &c which was so much talked of, had 
the ill luck to perish, & be utterly lost just when the learned Author was almost at 
putting a conclusion at the same, after this manner :— - 

In a winter's morning leaving it amongst his other Papers, on his Study table 
whilst he went to Chapel, the Candle which he had unfortunately left burning there 
too, catched hold by some means of other papers, &c they fired the aforesaid Book, 
& utterly consumed it, &c several other valuable writing^ & which is most wonderful 
did no further mischief 

But when Mr Newton came from Chapel and had seen what was done, every one 
thought he would have run mad, he was so troubled thereat that he vras not himself for 
a Month after. A long account of this his system of light & colours you may find in 
the Transactions of the Royal Society which he had sent up to them long before this 
sad mischance happened unto him." (Abraham de la Pryme's Diary, in the possession 
of Prof. Pryme). 

The foregoing narrative is shewn by Sir David Brewster to be irreconcileable with 
Huygens's memorandum, on the supposition that they both refer to the same circum- 
stance. But, as I have stated, I believe De la Pryme's anecdote to refer to an earlier 
period not exactly known but admitting of being fixed within certain limits, as I will 
hereafter endeavour to point out. The discrepancy between the two statements is 
adverted to here solely for the purpose of noticing the singular hold which a traveller's 
gossip has acquired over M. Biot "Nous trouvons au contraire," observes that 
distinguished philosopher, "entre oes dates un parfait accord," and twits Sir David 
Brewster with having overlooked the difiference of calendar {Journal des Savans 1832, 
p. 325). M. Biot tells us that in English documents, previous to the change of style in 
the middle of last century, we are to add I to the year of our Lord for dates between 
January 1 and March 25, in order to find the year according to the present reckoning, 
and that therefore 1692 in the above extract is what would now be written 1693. It 
does not require a very extensive acquaintance with the literature of our diaries and 
correspondence to know that this rule is by no means a safe one to follow. In the 
case before us it is a matter of fact that the author of the diary conmiences the year in 
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(a.gr. the Jmth of Charlea II, is placed in Feb r. lS85i under Jan. I6S«, 
which foUoRs im\, the wiiter lamenu (ha Idm of Robert Boyle who died Dec, 31, 
1691; Dec. le^ia IbUowed hy ■' 1693 Jan. 1. This year begins very ill, &c." ; Dec. 
lS93ia[bllowedby "1694 Jan. This month we >it far our degrees, Aic") 

Sir David Brewater )>oinls to the feet that Newton wrote hi» four celebrated letlcn 
lo Benlley dahos the time when Colm'a gosiplng ilalemeBt repreeenti him as having 
bllcD into "phretiesis." Upon which M. Biot says, " ooua admettrous voloatien 
maiulenantqu'il (the fire which coniumed NewUin'a papen) eat poal^rieuT a !a precniere 
lellre" {Jnim. de Socaiu, p. 332), aod proposes to place the calaslrophe between the 
lOth and 30th of Dec. 1692. " C'est a celn sons doute," he remarks, " que se rspporta 
la passage sutvanC dea oeuvra de Wallis imprim^ ea 1693,. ..■ Quam (metbodum) 
speraverim NeulonuDi ipsam aliquaado fusius traditurum; at quidem audio ilium 
bniuamodi aliquid prelo paratutn babuisae anno ISTl, sed quod (infortunio quodain) 
flamiais periit.' Wallis, Tom. ii. p. 390. Le temps present du Terbe audio, 6crit en 
1693, ne peut s'appliquer qu'£ un accident i^rtat, tel que celui que lia autrei docu- 
roens nous attestenl." Now the extract here quoted fcocn Wallia ii merely a (rana- 
lalion of what had ori^nally appeared in English in his Algebra aoma years before. 
(Wallia's Algibra bean the bookselleis' date of 16B,^ Hie bulk of iha work was 
•ent lo London to he printed in 1676 tn- 7, but the printing was not proceeded with 
uutiJ about the begianing of Aug. I6B3, some additions having be«D made lo it in the 
ncBD time. The Ptefacc is dated Nov. W, 1684.) The passage aUuded lo is as 
follows: "But I here only give tome iptcimni of whet we hope Mr Newton will 
hinuelf publish in due liiue. And it waa. I hear, near ready for the press in 1671. 
Bat iDOSt of those papers have since (by a mischance) bean unhappily burned" (p. 347). 
It is the mare remarkable that M, Biot ahould have fallen into such an error, as oine 
[inai below in the some page from whicb he hat taken the above extract, Wallis goes on 



to say, " Atqi 

•ditione Auglicana I6B6." 

M. Biot makca aaolher applical 
letter lo Beallcy, dated Febr. tl, 1< 
" tea proptes eipressions de celleci 



Newtoni Uteris eicerpta. 



of his chronological rule U 
, which be aiNrma to mean ( 
sa telation avec 



our 1694, and (hat 
" shew that it was 
allcT the third, dated Febt. 25, 169]. Now the letters here called 
the third and fourth, thoufrh printed ■□ that order until (he appeataate of Bentley's 
Ctrreipandma in 1842, are wrongly plw^ed. Hie (bur letters are endorsed by Benlley 
in the order in which ihey were received: on (he back of the letter of Febr. II, 1693 be 
his wriUen " A »■ Letter from M' Newton," and on that of Febr. 26, llSf be has 
writtco " A 4"" Latter from Mr Newton." Besides, it can be shewn. 1 think satisfac- 
torily, that Bentlay'i two last sermons were printed in 1193. and as Newtou must bave 
kODwa ihtt, his words in his tetter of Febr. 11, "if this come not too late for your usa" 
wouid have do meaning if they were written in 1694. 

By way of supplement to Sir Divid Brewsler'i refutation of the statement in 
UayRens's jaamal, it may be otxerved (hat the words " Archiepiscopum Canlabri. 
gieosem" (probably a mistake for CsnturirHstm) imply that Ibe criaia of Newton's 
"phiGDeva" look place in London. A slance at the Table in p. liiiii, will she* that 
b* was not absent from College for mots than i funnight at a time in 1692 and 1693, and 
tbeieforo if tlie tatamity which M, Biol fiiat made known lo Ihe world really oocurrcd, 
Newton moat bave been brought dawn to Ciiubridge very soon. Now if tliis had been 
the caae^ wt ibould, almost to a certainty, have found Newton's name among the 
iavalHls in tiie Steward's Books, wher« a rpfwrdi* tieptoftlie "commons" allowed to 
sWk MlowB in their owu rooma. For aiample, in the yoar in queation, ending at 
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Michtelmas 1G93, we find one valetadinarian fellow illowed his commons in his rooms 
Cex. CO.") for 8 weeks, another for 1 : in 1694 one for 6 weeks, another for 2; in 
1692 one for 19 weeks, a second for 15 and a third for 20} ; in 1691 one for 9 weeks, 
another for I), three others for half a week each, and another for 3.. 

But probably the most elaborate and complete refutation will have less weight with 
the majority of persons than the testimony of a trustworthy contemporary witness. I 
will therefore lay before the reader an extract from a letter of Dr Wallis to Waller, the 
Secretary of the Royal Society, dated May 31, 1695, from which by the way it will be 
observed what ''strength'' Colm's story had " acquired** in the course of its circulation 
to this country. Wallis had sent a copy of the second Volume of his Works as a 
present to Sturm a Professor at Altorf. Sturm wrote to thank Wallis for the present, 
and it is this letter of thanks which Wallis alludes to in the beginning of the following 
extract : '^ I have, since, one from Sturmius, which signifies that he had, some weeks 
before, received the Book I sent him. He sends me word of a Rumor amongst them 
concerning Mr Newton as if his House & Books &, all his Goods were Burnt, & 
himself so disturbed in mind thereupon, as to be reduced to very ill circumstances. 
Which being all ftdse, I thought fit presently to rectify that groundless mistake" | in a 
letter which he desires Waller to forward } . (Lett. Bk. Roy. Soc. W. 2. 5a) 

I may observe that I should not have devoted so large a space to so transparent a 
piece of exaggeratbn but for the remarkable fact of its adoption by M. Biot, whose 
veneration for the creator of Natural Philosophy will not, I hope, sufifer diminution by 
this exposure of an idle traveller's tale. C £t si le sort efit voulu le frapper aussi 
cruellement, quel sentiment devrait feiro naitre en nous son infortune, dnon de 
plaindre et de v6n^rer davantage cet autre Tir6sias, dont rintelligenoe se serait ainsi 
aveugl^e pour avoir vu de trop pres les secrets des dieux 1 Toute autre pena^ serait 
un sacrilege." Biot in Jour, det Sav, Apr. 1836, p. 216). 

A word may be added on the probable date of the fire in Newton's rooms. The 
notice which we have given above respecting the publication of Wal]is*s Algehra shews 
that the accident happened before Aug. 1683. The superior limit is the winter of 
1677, 1678 as Wallis believed copies of Leibniz's letters, the last of which was dated 
June 21, 1677, to have perished in the flames. (Letter to Leibn. Dec 1, 1696). One 
of the winters therefore from 1677 to 1682 (excluding perhaps that of 1680, 1681 during 
which we know a little more of Newton's movements than in the others) may be fixed 
upon as the probable date of the occurrence. 

The version of the story in which " Diamond** is made to play a prominent part, 
and according to which the scene is laid in Newton's latter years, and consequently in 
London, may perhaps deserve a place here. '' His temper was so mild and equal, 
that scarce any accidents disturbed it. One instance in particular, which is authenti- 
cated by a person now living, [1780,] brings this assertion to a proof. Sir Isaac being 
called out of his study to a contiguous room, a little dog, called Diamond, the constant 
but incurious attendant of his master's researches, happened to be left among the papers, 
and by a fotality not to be retrieved, as it was in the latter part of Sir Isaac's days, 
threw down a lighted candle, which consumed the almost finished labours of some 
years. Sir Isaac returning too late, but to behold the dreadful wreck, rebuked the 
author of it with an exclamation {ad tidera palmat) < Oh Diamond ! Diamond ! thou 
little knowest the mischief done !*— without adding a single stripe.** (Notes to Maude*s 
WetuUydak, p. 102. 4th ed. 1816.) 

("0 See under Sept. 16. 

0") A Mr Smith '* took a journey" to Cambridge for the purpose of consulting 
Newton on a problem in chances which had its origin in a lottery recently drawn, and 
brought with him a letter of introduction from Pepys. The 1st of Newton's letters is 
principally occupied with settling the meaning of the question (What are the chances of 
throwing 1 six with 6 dice, 2 sixes with .12 dice, and 3 sixes with 18 dice ?)• The 2nd 
contains his ''easy computation." See Pepys's Ccrrnpcndtnct* 
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(Ill) >>0n jthe) Moaday tnie'l^I liki:'wiu there lieing a great number of people at 
the door (of the liaunle-l houM,— it >va>r n house opposite Si. John']) College in the 
accuitttion of ValeatiiK Austin) there chanced to come fay Mr Nentton, fellow of 
Trinity College. • very learned man, and petceivins out fellows to have gvne Id (three 
feUowi of 8t John's with a fellow -commoner of that college had nisl^ed in armed with 
pistols I , and Mcingr Mveial •eholars about the Jour, Oh ye (iiolsl rayi he, will you 
never have any wil 1 Know you not that all such things are mere cheats nnd impos- 
ture* t Fie ! fie I go home far shame. And so he left them, scoininit to go la." { De 
la Pryme's MS. Diary, where there is a full account of the pruceeibngs of the "q>irit" 
which the writer of the diary had received in a letter from Cambndge.) 

("■) Appendix, No. XXIV. 

(Ill) '• Quoniiun vaiM ecrores in Prop. 37 & 38 (IJh. ii.) irrepacre, illoa otnne* 
TOtitutoa hie appanam. proul in autoris ciempUri inveoi, ineunle M«o lG94.dun) Can- 
tabrigiee hererem, consulendi divini autoris i^lia." MS. of Dai. Gregory (Rigaod. 
p. 100). 

(Ill) " July 4. Ordered that a letter be wrillen to Mtlsaac Newton praying that 
he wil! please to communicBle to the Society in order to be publijiieil his Treats* of 
light St coloun & what other Mi thematic al or Physical Treatises he lias ready by him." 
Jmim. Bk. 

("') "Mr Newton coming to see me Sept. 1, 1694, and discoursing ofthelheiarr 
of the moon, to let him see what I liid done in order to reatoce her motion, 1 prodaced 
and shewed Mm thete 3 theele | or synopses 1 of her ol»erre<l and calculated places 
compared." Flamatecd ap. Baity, p. 191, Sliurtly nfterwardi Flatnsteed lent him copies 
of two of tbe synopsea, of which Neivton made tranacHpta at Cimbtidge. A copy of 
the 3d wu sent Oct. 29. 

{'") The whole of the known correspondeace is printed in Daily's Flunuitnl, 
pp. 133—160. Newton'" leilets ate preserved in the libniry of Corpus Christi (Allege. 
Oiford, to which Society they were giveti in 1751 by S. Adee, M.D., Ibniierly SchoUr 
of the College. 

MrBaily baa attempted from this correapondence to shew, in oppoiitioD to a prevail- 
ing opinion, that Fluniteed manifested no unwillinKHess to fumisb Newton with the 
obaervations no ce w iir y to anabls bim Co i^omplete the lunar theory, but, on the contrary, 
freely commnnicaleJ every observation that Newton requiird. {Supplrmtnl Is Flan- 
nanf'i Hiitoij, pp. 708—730.) I regret that I cannot coocur in Mr Baily's ooncluaon. 
AKoming. what ia far from cleat, that up to December, 1G91, Flimsteed sent Newioo 
all the observatiDns that he ulied for, 1 think that in the following mootb, and after- 
wards, we discover traces of a feeling which is scarcely compatiUe with Mr Baily'a 
hypothesis. The following particulars ate gleaned from Newton's letters, and FUm- 
ateed'a rouErbdraughla or notes i additional light will be thrown upon die subject when 
the eorreapondence betwpeo them is made complete by tlie discorery of Flamsteed's 
actual lelteni, which it u hoped may be found among the Portamouth paper! :— 
IflM Dec. 6. Flamsteed promlaet to send .Vewlon the obsetralions that he want* after 

the Christmas holiday!. 
IflBS Jta. IS. Newton acknowledges the receipt of two observatioiu uncalculatnl, 
and as Flunslewl had calculated thtse and the other three of list month, he 
desire* S lynopsis of the calculations, merely to save himself the trouble of thing 
what wBi already done. Bui u regardt the rest of Fiamatecd's abwrvBttaoi, 
he repeats what h> bad sud in hia letter of Nov, 17, that he desires only the 
naked observatioiu. 

19. Flamalced wrote back, " but no obserrslions imparted.,,! have not 

lime to send the ayoDpsia now ; may do it hereafter : but would gladly see what 
plac« you hate danved Iroin the given Right Asccnsiona firai. Shall give 

-^3B> Nvwlonitplits: "Sinoe I perceive you have a mind to see whether we 
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can compute correctly, if you please to send me the latitude of Greenwich, 111 
send you what you desire."...'^ I told you in autumn that it would he neces- 
sary to have ahout half of the ohservations in your synopses set right by the 
correct places of the fixt stars. If you please to do it at your leisure, 111 send 
you a cataloQTue of the observations." This request is again alluded to by 
Newton in his letters of Apr. 23 and July 9, but was never complied with. 

" One thing/' he continues, and we now come to an important part of the corre- 
spondence as affecting the question under discussion, " I did not consider. 
The observations being yours, perhaps you had rather have them perfectly your 
own in all respects, by determiningr the moon's longitude and latitude from 
them all yourself. If so (for that*s what you have a very just right unto) 
I will stay your time. And when I have got a little further in the theory. ..Ill 
make a new table of the moon's eccentricities and equations of her apogee for 

finding her mean anomaly, and send you a copy of it Chuse you therefore 

whether you will compute the moon's places from the observations or leave 
that work to me." 

This was answered in haste on the day on which it was received, but we do not 
know in what terms. Flamsteed sent a fuller answer, Feb. 7, with some lunar 
observations calculated and reduced, (among them the three mentioned by 
Newton Jan. 15, but not the two others.) In his draught of this answer he 
says : " I shall mind my business of the fixt stars and give him an account of 
^7 progress, whilst he is employed on the moon: and shall be very well 
pleased with an account of his success." Flamsteed accepted Newton's pro- 
posal vrith respect to the observations, hinting, at the same time, that he should 
devote himself to his catalogue of the fixt stars. At this point therefore New- 
ton's labours upon the lunar theory are suspended while he is " staying the 
time " of the Astronomer Royal. 

March 2. Flamsteed, in a draught of an answer to Newton's letter of Febr. 16, 
has these words : '^ Vindication of myself for not imparting my observations, 
and an account of my northern correspondence." 

Apr. 23. Newton writes : ^ When I have your materials, I reckon it { the 
moon's theory } will prove a work of about three or four months : and when 
I have done it once I would have done with it for ever." 

June 29. Newton, who is still staying the Astronomer's time, thanks him for 
sending his solar tables (which Newton does not seem to have wanted) : ** But 
these, and almost all your communications will be useless to me, unless you 
can propose some practicable way or other of supplying me vrith observations. 
For as your health and other business will not permit you to calculate the 
moon's places from your observations, so it was never my inclination to put you 
upon such a task, knowing that the tediousness of such a design will make me 
as weary with expectation as you with drudgery... I will therefore once more 
propose it to you { as he had done Nov. 17 and Jan. 15 ) to send me your 
naked observations of the moon's right ascensions and meridional altitudes ; and 
leave it to me to get her places calculated from them. If you like this propo- 
sal, then pray send me first your observations for the year 1692, and I will get 
them calculated, and send you a copy of the calculated places. But if you like 
it not, then I desire you would propose some other practicable method of sup- 
plying me with observations ; or else let me know plainly that I must be con- 
tent to lose all the time and pains I have hitherto taken about the moon's 
theory and about the table of refractions." 

July 2. Flamsteed, stung to the quick, offers not the mural arc observations of 
1692, but the sextant observations from 1677 to 1690. It would also seem, 
from a statement written by Flamsteed on the back of Newton's letter, as if he 
had sent at the same time the 30 observations which he had made from Febr. 8 
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le cnrreat year. 

received them.mFiGlytayiiig, "nben you have compuled your SOaliservaUaDs, 
jou will IcnoH DO more or it | the parallactic equaQon | than at present," 1 
lulpwl that ihete i> some tnistake in Flanuteed'a meiDDrandum. 
1895 Jnly9- Newton writes: "After I had helped you where you stuck... | he par. 
licukilj tneation* the table of le&actJoiiB, which he say* | cost me above two 
months' hard labour which 1 >hDuld never have undertaken but upon your 
account, and which I told you 1 undertook thai I might have BOmethiofT to 
return you foe the observation! you then gave me hop«of, and yet. when I had 
done, saw no prospect of obtaitiing them* ot of gelling your aynoptei rectified, 
I deapaired of compa»inii the moon's theory, and had tboiighu of givioff it 
over as Impracticabla, end occasioaiUy told a friend so who then made me 
a vuit. I3ut now you offer me those obseivalious which you made before the 
year 1690, 1 (bankfully accept of your offer, and will gel is many of them com- 

13. t'lamsteed sends his otwervatioos from Jan. to July 1677. 

20. Newton eaya, "The report you mention | which was current in lin- 
den about Flamsleed's not furnishing Ncwlon with observations | was much 
agunstmy mind, and I bare writleo to put a slop to it. I thank you for.. -your 
lunar observations." 

27. Newton lay", " The other day I had an eicuse setit me for what wan 

said at London about your not communicating, and that the report should pro- 
ceed no further. I am glad all misunderslandinirs are composed." He then 
(pecifiM the further observatioua (out of the seilanl slock) that he wanu. 

Sept. 14. Newton returned to Cambridge on Sept. 10, and went away a^rain on 
the 14th : before leaving, he wrilea, " I have not yet ffol any time to Ihiol of 
the theory of the moon nor shall have leisure for it this month or above -. which 
I thought St (o give you notice of, that you may not wonder at my silence." 
He however returned in a fortnight, but had sublunary matters to attend to, 
was named by tumour shortly afterwards as Master of the Mint, and in (he 
March of neat year was actually appointed Warden. 

17. In Plamsteed's draught, written on Newton's letter, we read, " My 

exercise will devour no small part of my lime, and theiefoie I shall desire my 
frienda to eicnie me if I answer not their letters so fully nor readily as lor- 
merly ; however, when you want more of my lunar observations | i.i. those 
made before 1690 with the aeilanl. not those which he had made or was making 
with the mural arc | I shall cause ihem to be transcribed and it will be no 

trouble." Mr I3iily has printed the words ''however... no trouble" in 

italics ; the preceding part of the sentence is not however destitute of sigui- 

Here the eorreapoDilence terminate. There aro several allusions to it in Flamsleed's 
Mtant memoranda, two of which are produced here us, evidence in the queslion we ate 
Ktamining: " [ Mr Newlon | ceased not lo importuno me (though he was informed of 
(By UIhh) for more observations, and with that carnestocsa that looked as if he thoughl 
In had a right lo command tliem, and had about SO more imparted to him. But 1 did 
Bol think myself obliged to employ my pains to serve ■ person (hat was so iDConiiilenlc 
■ lo pnaume he had a righl (o that which was only a courtesy. And I thervfore went 
on with my btisinesa of the filed stars ; leaving Mr Newton to examine the lunar obwr- 
ntions over again : which had he done, he had found thai he needed not be so importu- 
nate (m new, — Ibe old would have been aufficicnt for the purpose and design for which 



NOTES. Ixvii 

I had imputed them to him. I was therefore fof ced to leave off my correspondence 
with him at that time." (Baily, p. 63.) Again: " I continued since furnishing him 
with lunar ohservations, as I gained them, until Midsummer 1696, when being troubled 

with a distemper I was forced to intermit my correspondence with him." (lb. 

p. 191.) 

Upon the whole, I think, we may conclude that the combined action of Flamsteed's 
bad temper and bad health, for which gri'^at allowance must be made* coupled with his 
professional jealousy of Halley* and his exaggerated opinion of the Talue of his own 
astronomical labours, has robbed us of the lunar theory in the form that its creator would 
have given it, and that the following words contain more truth than is sometimes to be 
met with in epistolary statements : " Flamsteedius suas de Luna obsenrationes Newtono 
negaverat. Inde factum aiunt quod hie quiedam in motu Lunari adhuc indeterminata 
reliquit.'* (Leibniz to Roemer, Oct. 4, 1706. 0pp. Tom. iv. Pars ii. p. 126.) 

(iw) This inequality in the Moon's longitude is proportional to r , 

sin ])'8 parallax 

its argument being l)'s mean angular distance from 0* " On la con8id6rer...aYec 
raison comme une des applications les plus d^licates de Tanalyse modeme.'* (Biot, 
Joum. des Sav. Apr. 1896, p. 218.) In his letter of July 9, 1695, Newton says that its 
maximum value scarce exceeds 2 or 3, or at most 4 minutes. Burg ( M6can, Cel. Tom. 
lu. p. 282) gives it 2^, 2"^, 38. Compare Pont^coulant, iv. 605, who (ib. xiv. note) does 
not seem to be aware that this equation was known to Newton. M. Biot says that this 
equation is omitted in the second edition of the Principia, and suggests reasons to account 
for the omission. But see p. 120 of this work, where the " Variatio secunda " is de- 
scribed. 

(^) This is now called the lunar equation of the Sun, **et Ton avait tout lieu de la 
considfrer comme une des corrections les plus d^licates des tables modemes." (Biot, 

Jaum. des Sav. Apr. 1836, p. 220.) It = J^JE^ . dist. of^from ^ ^ difference 

^'s mass dist. of © from © 
of longitudes of]) and 0* The coefficient is given 8'',83 in the MScan. Cel. Tom. iir. 
p. 106. Newton in the above letter says that he had not yet ascertained its magnitude, 
but that it may be assumed 16" or 20" until it be determined more exactly. Comp. 
Pont^oulant, rv. 653. 

(in) Flamsteed's coquetry about his two observations draws from Newton a little 
playful irony — an indulgence extremely rare with him : " The places of the moon from 
your two observations I have not yet computed : for I thought it superfluous to do what 
yon had done to my hands ; and desired a copy of your computations only to save myself 
that labour. But since I perceive you have a mind to see whether we can compute 
exactly, if you please to send me the latitude of Greenwich 111 send you what yoa 
desire." (Baily, p. 149.) 

(»«) This is the table afterwards published by Halley in the Phil. Trans. May— Aug. 
1721, " such 88 1 long since received it from its Great Author." See Biot's third article 
on Baily*s Flanuteed in the Journal des Samns for Nov. 1836, which he commences by 
observing that he is in arrear with the article, "et pourtant, depuis environ neuf mois 
que mon second article a paru, je n*ai pas 6t6 occup^ d'autre chose que de sa con- 
tinuation. Mais, pendant tout ce temps, je puis dire en v6rit6, comme Jacob, que 
j'ai lutt^ avec L'ssparr." For the results of the struggle see that article, and his paper 
"Analyse des Tables de refraction construites par Newton, avec Tindication des pro- 
e^fo num^riques par lesquels il a pu les calcnler.** (Ib. pp. 736 — ^754.) 



* The torrents of vitupenUiaa pound by FUmttaed upon thkUhutrious man are, I believe, to be 
explained on the principle alluded to: {xtpofuvt fcipc^Mi...) At the meeting of the Boyal Society, 
June 1, lass, Halley read a paper vindleating his St Helena Obeervatlone " from tome groundlcM ex-' 
eepUone** of Flamsteed's. 
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(">) Some delaTocciur«diiiaeading this letter. Flanuteed did w 
May 6. 

(Ui) Appendii, No. \xn. 

(i») " I shall order Will MsrlJa— to pK; him two ^iaeas, if you please to tet 
him call foi them, or to pay il to his or your order in London if you please to let 
Die know where." The words in this eitrict which follow " pay him " are crossed 
cat ia the MS. atul the word "guineas " altered into "shillings " apparently by Flam- 
Meed. The words after " (or them." Co the end of the puisagre, are conjectural, the 
original writing being most skilfuHy btoiced ouL I believe however that it might be 
made out on a brif^ht day, if it were thought worth the trouble. What motire Flam- 
ileed could have had for disguising any part of the above eeulence I do nut preload lo 
divine. Il is curious that Mr Rigaud, who, at Mr Daily's requtst, eiamined the MS. 
with refereucG to this very poiul, should have overlooked the original "guineas." 
(Baily, p. 159, note.) 

('«) Wallis. writing to Halloy frosn Oiford. Nov. 26, siys: ■' We arc told her? 
thai he is made Master of the Mint, which if so, 1 doe congralulalc la him and am 
his & Tour &c." Vrig. frftll. Bk. Roy. Soc. W. 2. 56. See Appendit, p. 302. 

(>") Mace, Corr. ii. 419. 

(IB) The original MS. with the wldreis, " For the Right Honourable Charles 
Montagu Esq. Chancellour of Ibe Eicbequer," lb preserved at the Royal Society, 
Orig. Lttr, Bk. N. 1.61^. The problems are (1) To delennine the brae histoch ton 
between two givea poiaU not iu the sume vertical line: (2) AFP" is a straight lion 
passing through a fined point A, and meeting a curve in P,P': to find the curve such 
that ,4P- + .JP'-=coDslanl. One of the two identical papers (a printed folio lialf- 
iheet) which were sent to Newton by Bernoulli, containing the probkms, still exists 
in the Archives of the Royal Society. ( Volume lettered "Arithmetic. Algebra," ttc. 
13). At Ibe bottom, in Newton's band, are the words " Lliutam banc ex Gallia 
missam accepi Jan. W. 169;." 

C") Mace. C«T. ir. *20. 

{'») See Appendii, p. 299. 

(>") " Isaac Newtou chuseth (he Hon''" Henry Boyle Ttq". llurghess of tliis 
University," The votes were given in English on account of llie election occurring 
during the vacation. 

(in) Junes Hodgson had calculated these I! pieces for Newton by FlBmsteed's 
orders, during the absence of Ibe latter in Derbysiiire, and sent ihem to bim Sept. 
B. Flamsteed on eaamining them Nov. II, " found them all fidse," and computed 
Ihem afresh. The results of these last calculations were communicalrd to Newton 

On December 39 Flamsteed sent him a correction of the time of one of the observa- 
tioni, and afterwards found that hti results required further modification. " I acquainted 
him," be says, " there was a further fault in them, when 1 was last vrith him. He is 
rsaarted to mo, contrary to bis prombe. 1 lie under no obligation lo be open to 
Urn." (Baily, p. 166). Flamsteed was in London on Dec. 30 and 31. (Friday and 
Saturday), and the words " when I waa last with him," probably refer to one of tlioee 
daya, Newton was then aware of the liberty which Flamatoed bid taken, io men- 
lioniDgr his name in connexion with the Lunar Theory, in the Letter lo Dr Wallis. 
Hence we may explain the " reserve" of which Flamsteed complaiot. and lo which Mr 
Buly hai attached adifierent meaning, (p. 710, note). 

(f) In a letter to Dr Wallii on annual pamllai, which was to appear in the 3d 
volume of the Doctor's Works, Flamaleel alluded U his hHving supplied Newton with 
lunar obacnations. On being infotmnl by David Gregory of the Ciicl, Newlon desired 
lum to request Di Wallia not lo print the paragraph containing the allusion in qantion. 
When Ftuutead, who dooi nut seem lo have anticipated that there could be any objec- 
tion to kit mtkiliB public useof Nawloo's nama witlioiit previously obtaining penniaaioti 
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to do 80, received tntiinatioD of this from Wallis, he wrote to Newton on the subject, 
(Monday, Jan. 2,) and again on the 5th. Newton in his answer, dated Jan. 6, states 
his reasons for having requested the suppression of the paragraph. ** I was concerned," 
he says, " to be publicly brought upon the stage about what, perhaps, will never be fitted 
for the publk, and thereby the world put into an expectation of what, perhaps, they aie 
never like to have. I do not love to be printed on every occasion, much less to be 
dunned and teased by foreigners about mathematical things, or to be thought by our 
own people to be trifling away my time about them, when I should be about the King's 
business." (The great re-coinage of silver was not yet completed). 

(^) The eight foreign Associates created on the re-modelling of the Academy in 
1699, were 

1. Leibniz, 1 

2. Gugliehnini, I ^^^^ ^ 

3. Haitsoeker, | 

4. Tschimhaosen, J 

5. James Bernoulli, > p u 14 

6. John Bernoulli, » 

8 ^« } ^*'- »' 

o. itoemer, ) 

The first four seem to have been nominated by the King, the rest by the Academy. 

(><*) ** Mr Newton shewed a new instrument contrived by him for observing the 
moon, stars and { so finding the ) longitude at sea^ being the old instrument mended 
of some faults, with which notwithstanding Mr Halley had found the longitude better 
than the seamen by other methods." Journal Book, (Hooke, as usual, at the next 
meeting of the Society, Oct. 25, laid claim to the discovery). A paper, in Newton's 
hand, describing the instrument, headed *' An instrument for observing the distance of 
the moon from the fixt stars at sea," is preserved in No. LXXXI. MSS. Roy. Soc. It 
was found among Halley 's papers after his death, and was published in the Transactions 
for Oct— Nov. 1742. 

The following extract from a letter of Charles Montagru to Sloane, dated Aug. 7, 
1609, refers to the *< mending" of the "faults" of the "old instrument." After 
stating that he was to have waited on the Lord Chancellor (Somers) at Gresham 
College, next Wednesday, he says : " But I understand that Mr Newton's experiment 

win not be ready by that time I hear the engine will not be made within 10 days, 

and then I believe my Lord will wait upon you.*' (Sloane MSS. Brit. Mus. 4053). 

(ist) With Aston and Flamsteed. Lord Chancellor Somers was re-elected 
President 

(isy ) Ruding's AnruiU of the Coinage, n. 427. 

(1**) 120 copies of the work were printed *'impensis illustrissimorum... Somers... 
DorBet..Car. Montagu... Newton..." and five others, including Sloane and Aston. 

(ut) The method was sent by a M. du Verger, in a letter from Rome, with a 
description of an instrument for solving the three problems. (Regi$t. Bk, ix. 12.) At a 
meeting of the Royal Society, Apr. 8, Sloane was ** ordered to give the letter and 
demonstrations to Mr Newton, to have his opinion and answer." At the next meet- 
ing, Apr. 15, Sloane " promised to take care to deliver " them. On July 24, was read 
a letter fitmi Sloane to du Verger, containing Newton's report concerning his papers. 
The following is an extract from it : *' Ipsissimo quo chartas acoepit memento exami- 
nandas commisit uni e Sodis in hisce rebus versatissimo, qui nuper opinionem suam 
Societati retnlit modum nimirum describendi volutam accuratum satis videri et in rebus 
mechanicis usui fnturum, nee tamen geometrice demoiutratum esse existimat ; et proinde 
a$^guU iritBctionmnf dupUeationem eubi et qtuuLraturam eireuli non esse mathematioe 
tnvestigata." Letter Bk. xii. 328. 

(MO) <« Tabula quantitatum et graduum Caloris." Orig. Lett. Bk. Roy. Soc. N. 
1. 02. Comp. Brewster's Newton, 297. 
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(I'l) The poll Blood as fotlaws : Right lion. II. Boylt, (rnp. 
Mr Newlon. (Trio.) 
MrHanunond. (Jpfc.) fi4 

Dr BmnbrigH', Vice-MasWr of Trioity, b Tolinp for Newton, c»Uh him "virum 
epliiDDiD," Dr Stubbe, one of Ihe Searora, and aflemtrds Vii!e-Masler, tenng b'aa 
" clariBaimum virnTn;" in Bome of the voting papers the epithet it " dignisatnus " w 
"doctissimua." Bishop Monk, I Life of Birilley, p. 122,) myg Ihal BenlleT "bad Ihe 
»oli>l*ctioii of anisliiig in the t«Iurn of his illnsCrioaa friend Sir Isaac Newton." Bfnl- 
ley' voting-paper however is not lounil among those of any of the thm candidates. 
Newton himself voted for Boyle. 

('") His resignation of [be Professorship in hia own handwriting, h prt«erved in the 
Regislrary'a office. With respect Ijj tiie resij^nation of his fellowship, see p. Lxuii. 
note J. 

(•*') It appeared in Eng-lish, separately, Ihe fdlowiog August, also in Harris's 
Laictrn Ttctinicvni, 1704, (a worli lo which Newton was a subscriber), nnd, with a few 
corrections by Newton in the table of Errata, id the Mimllatita Cut*ih, 170S, (this 
B the data of the IM ed., not 170B as slated by Mr Baily in his Stipplnunl la FUm- 
ilteii'i HiHar^, p. 688,) with the title of "Tbe Famous Mr IsaHC Nowlan'sTheerT of 
the Moon," With respect lo Mi Baily's renewed aweition (i*. p. 735) that " in the 
ThaoTla tune there is not a sinple allusion made to ■FlaioBtEed,* it may he observed 
IbaC in the three above mentioned English reprints the mention ef FlunsleedV name 
comes n/In- the title of the tract, tx>t hr/iTrf it a* in Gregory's Atironnmy, Not Ihat this 
is B point of any great consequence, for the acknowledgment of FlamatBHTB services in 
supplying Observations is much the same in either me. It b extremely iniprobit>l« 
that the essay 7ns communicaled to Gregory in ifae naJced fomi in which it stands within 
inverted commas in his Aitrmomy : it most have been accompanied by sinne notice of 
FlaniBleed's Observations end their near agreement with Ihe results derived from Ihe 
Theory, the subotance of which Gregory chose lo embody in an iatrodnctorypanmraph. 
then prefixing the title " Luna: Theoria Newtoniana," and Bnslly giving us Ihe actual 
Theory in its authoi's own words— a bare numerical statement of hcti and rale*, in 
which complimentary phrases would scarcely find an appropriate pl«ce. 

('") Daringlhls vifil Locke shewed him his T'lmyiipDnlAe CcriniAtaru,wilh whii^h 
" he seemed very well pleased, but hnd not lime to look it all over.' Locke sent it to 
hhn bebin! Christmas for his more careful perusal, and not hearing anything ftom him, 
towards the end of March, 1703, sent him a further communication. Receiving no an- 
swer. Locke, who was now old and infirm, became impatient to lean sometbisg of the 
&le of his papers, and in a letter dated Apr. MO, eommisiioned his nephew Petot King 
(afterwards Lord Chancellor) to wail upon Ihe Master of the Mint, with a lclt« 
which he had wrilun for the purpose. " He lives in German SI. Yon moM nnt gn 
on a Wednesday, for ihal is his day far being at the Tower. The reason why 1 desiii* 
you 10 deliver it to him yourwlf la thai t wonld fain discover the nason of bis so long 
sitenca. I liave seveial reasons lo think him truly my friend, bat he is a nice man 
to deal with, and a little loo apt to raise in htmself saspicions wberv there is do ground -, 
iherefote when you talk lo him of my papeis. and of his opinion of them, piay do 
it with all Ihe tenderness in the world, and discover, if yoa can, why he krpl thnn 
■o lone and was so silent But this you mutt do without asking why he did ». or 
discovering in the least that you are desirous to know.... Acquaint him that you in- 
tend ID see me at Whitsuntide, and shall be glad to bring a letter to me from hirn, 
or any thing else he will please lo send... .Sir Newton is really a very valaable man, 
not only for his wooderTul skill In mathematics, bnt in divinity too. and his great 
knowledge in tbe Scriptures, wherein 1 know fitw his e<|ualB. AihI Iherelbn! pray 
Manage the whole mBtler, so as not only to preserve me in his good opinion, hul to 
increase m« ia it; and b* sun U proa him lo nolhing, but what he is lijrwHrd in 
Lon) Kinf's Hft i-f LoeJ-s, i>. 38. 
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Newton accordingly sent an answer, apparently in the manner suggeated, (it is 
dated May 15, the day before Whitsunday), the first clause of which shews that the 
groundless suspicions were on the part of Locke. " Upon my first receiving your 
papers, I read orer those concerning the first Kpistle of the Corinthians, but by so 
many intermissions, that I resolved to go over them again, so soon as I could get 
leisure to do it with more attention. I have now read it over a second time, and 
gone over also yonr papers on the second Epistle." lb. i. 420. 

0^) He succeeded Lord Somers, who had held the office five years. He was re- 
elected annually during the remainder of his life. 

(iM) « xhe President said he had thought of a contrivance for burning-glasses, Uy 
uniting several, { probably apropos of a paper by Lowthorp on the subject ) ....The 
President was desired to give directions to make such glasses as he shall think proper. 
May 17. The President shewed a piece of silver money and iron wire, part of which 

were melted in the focus of a metallic speculum, &c. &c. 
24. The President said that he had tried the addition of a reflecting speculum, 

and he thought the focus of the burning-glass too near to produce the desired efilect. 

31. The President shewed a piece of red tile { vitrified by the burning-glass ) , £cc. 

June 21. The President tried some new experiments with his speculum. 
July 12. The President gave the speculum lately contrived by him to the Society. 
Nov. 15. Mr Halley vras desired to draw up an account of Mr Newton's burning-spe- 
culum." (Journal Bk.) 

The buming-ghss given by Newton to the Society is described by Harris (Ltxican 
Teehmeumj Vol. ii.), as consisting of 7 concave glasses (each about 11 1 inches in diam.), 
wkAi their foci coincident, 6 of them being placed round the 7th and in contact with it, 
and forming a sort of segment of a sphere, whose subtense is about 34} inches. The 
central glass lies about an inch lower or farther in than the rest. The common focus is 
about 22) inches distant, and about ) inch in diam. It vitrifies brick or tile in a mo- 
ment, and melts gold in about ) a minute. Comp. H\itton's Math, Diet, 

Under the date of Febr. 2, may be mentioned the examination of the pseudo-For- 
moean, George Psalmanazar, at the Royal Society. In the British Museum there is a 
letter from John Chamberlayne to Newton, dated Febr. 2, 1703-4, reminding him of 
** the famous conference appointed to take place this afternoon at Gresham College, be- 
tween Mr George, the Formosan, the bearer hereof, and Le Pere Fontenay, a Jesuit, 
lately come from China. I have engaged Mr George, and am to carry him thither this 
afternoon in my coach, but without telling him the reason. I beg therefore the same 
cantion and security on your side." (MSS. Birch, 4292). Newton does not seem to 
have attended the meeting. Psalmanazar gives an account of the conference in the 
Preface to his Description of Formosa. (Lond. 1704. p. vii.). The impostor quailed 
under die searching scepticism of Halley, Mead and Woodward. (Mcmotrs, p. 196. 
Lond. 1764). For a brief account of this singular person, who at 32 repented of his 
waya, and in after life became a large contributor to the Universal History, and won the 
respeet of Johnson, see Chalmers's Biogr, Diet. 

(Mf ) «< Febr. 16, ibe President presented his book of Optics to the Society ; Mr 
Halley was denred to peruse it, and to give an abstract of it ; and the Society gave the 
President thanks for the book and for being jAeaMed to publish it" (Joum. Bk.) 

The Preface in the first edition bears no date. In the second edition ( 1718) the date 
*' Aprfl 1, 1704,** was added. There is a similar peculiarity about the Preface to the 
Prineipia. (See p. Lvixi. ) The dispute with Leibniz had probably taught our philosopher 
the importance of dates. 

(^) The words are : " Pro differentiis igitur Leibnitianis D. Newtonus adhibet 
semperque adbibuit ;lim<m«t...iisque tum in suis Principiis Nature Mathematids, tnm 
in aliis postea editis eleganter est usus, qnemadmodum et Honoratns Fabrius in sua Sy- 
nopn Geometrica motnum progressus CavallerianiB Methodo suhstituit" (p. 35). Ludo- 
vici {Hiitorie dgr LtUmixitehtn PkilMophie, quoted by Guhrauer), and Guhrauer 

e2 
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(BiographicafLtilmis, i.3ll,iins\av, IB'le,) inforni ufi that no other poraan Ihan Leibnii 
himself waa the writer of the review in question, for Uial id the Pauiine Library at 
Ldpsic there is a copy of the Acis in which Leiboit't aaaxe u tdilol in writing tt> 
■ereral of his anoDymouB articles, and to this among others. Keill, in s paper on 
canlral forces, (PAiio*. Tram. Sept. Oct. 1708, p. 186,) took o<;cti™ti to reUin iu the 
following terms. ■' Hbic ODinia sequunlur ex celebrslidslma tiunc ditrum FluiioQum 
Aritbinelicil, quam sine omni dubio PrimuB Invenil IJominiu Newtonut, utruiUbet 
sjiu EpiUolas a V^'alliaio eililas le^oti, facile conalabit, eadem tamen Arithmedca poslea 
mutatis noniine et noialioniii mode u Dooiino Leibnitio in Aclis Gruditorum edita est." 
Ob receiriug from Sloane, Seoreary of lie Royal Society, the Volume conMiniuff KeiU's 
■Kicle (the Volume for 1706 and 1709, published in 1710), Leibnii, who was at Berlin, 
wrote (o Sloaue (March 4, 1711. N. S.) complaioing of (he impulilion cast upon bim, 
■ud begging- the Society to inleriere. " Nempe lequnm rase voe ipsi credo judicabitk, 
nl D. KeiUin* lenMlur publice, Don fuiiH: BJbi animum imputaudi mibj qnod verba in- 
nnuare viilenlur, qnaai ab atin hoc quicquid eat luvend didicerim et mlbi Kllriburrini." 
A synopais of the proceedings of the Society b relallati to (his affair is subjoined. 1711, 
Maich 22. President in the chair. Pari of Leibnii'a letter was read, and Sloane ordered 
lo write an answer to him. Newton, befcre the article in the Acns was shewn Ui him, 
w» amioyed at what Keill bad uid, but al the meeting on Apr. 5, Kail drew aOenlion 
lo the "unfiiir account" of Ncwlou's tnct. " Upon which (he President grave a short 
account of that matter, with the particular time of his lirst mentioning or discovering his 
invea(ian, referring to some letlen published by Dr Wallisj upon which Mr Keill was 
desired to draw up au account of the mntter in dispute snd set it in a just light." Apr. 
12. " The former minulee being read gave occuion In further discourse of the matler 
mentioned in the Lieipsic Acls. The President was pleased (o mention bis letters many 
yean ago to Mr CoUms about his method of treating Curves, &c., and Mr Keill being 
presen( was agiun desired to draw up a paper u> assert (he President's right in tliis 
matti^." May 34. Keill's reply read, and a copy of it ordered to be seat (o Leibnii, and 
10 be printed in the Transactions on liie^ receipt of Leibniz's answer lo iL At tbe next 
necting. May 31, at which Newion was not present, Sloaue read his letter to Labnii, 
which was approved of- IT12 Jsn. 31. Leibniz's answer {Dec 29, 1711) read and 
delivered to Newton. (See p. 55). Febr. T. '* The President not coming tbere was no 
account given of M. Leibnii's luuer lo Dr Sloane." Mardi 6. In consequence of 
Leibniz's letter a committee was appointed coniisling of Arbulhuol, lldl, Hidley, Jones, 
Hanhin and Burnet, to inipeot Ihe letters and papers relating lo tbe dispute, aud malu 
B report lo (be Socie(y. On March 20, Francis Rabartea, March 27, Bonet the Pmasiau 
Minister, and on Apr. IT, Demoivte. AbIou and Brook Taylor were ailded lo the Com- 
mittee. Apr. 21. Tbe Report of the Commitlee read. (See Connrrc. Eputtl.p. 120, 
p.34l,2ded. Turnor*! Gmnilian, p. IBS. Brewster's Newfon , p. 207. Weld's Royal 
Sae. I. *10.) The Commitlee conclude their Report as ibllows ; •' For which reasons we 
RCkon Mr NeHttoa the first Inventor, and are of opinion that Mr Keill, in assening the 
nme, has been noways injurious lo Mr Leibnii. And we submit to ibejudgmenl of (lie 
Society, whether the eitradi of Letters aud Papers now presented, together with what 
t* eilaiit (o the same purpose in Dr Wallis's 3rd Volume, may not desene to he ma<te 
public." The Report wat unanimously adopted, and it was "ordered that the whole of 
tbe matter from the beginning, with the eitrscts of all tbe leltrrt relating (hereto, and 
Mr Keill'i and Mr Leibniz's leilen. be published with all eonvcnieul speed that may he. 
Ugetlnr with the Report of the laid Committee.'' (Joiini. Bh. Roy. Soc.) Tbecollvc- 
lion aosordin^y appeared early in 1713, under Ibe title of " Commercium Einiiolicum D. 
Johanuw Collins et alionim de Anatyiu promota: Jubd SucietaiiB Regis in luceni 
■dilun." rbepriuliiigoflhework waaenltuslodlo tlailey.JoDcaaadMachia. "1T13 
Jan. H. Some oopia of a book entitled Cooiaifrrtuiii EpuMieMm, Ac... -being brought, 
the Preskleol ordered una lo be delivorvd to each penon of the Committee, appointed for 
UbebrailapaMieatian.' (Js«ra. Bk.) 
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Mmntes of the Council, that on Jan. 29, it was ''ordered by balloting that the Treasurer 
pay the charges of printing the Commercium fputoitcum," and that on June 11, the sum 
of £22. 2s. 6d,, was ordered to be disbursed to Halley, " being money he had paid for 
printing ** it. Only a few copies of the book were printed, and they were principally 
distributed as presents to Universities or distinguished scientific men, (see p. 221) but 
not entirely so, as is shewn by the following extract from the Journal Book. ** 1714 June 
17. The President in the chair. Dr Keill acquainted the Society that Mr Johnson, Book- 
seller at the Hague, desired a parcel of the Commercium EpUtolieum at a certain price, 
and that he would return the money upon the receipt of the books. Ordered that 25 
complete books be delivered by Mr Thomas to Dr Keill to be transmitted to Mr Johnson 
accordingly, at 3s. per book.** 

At the meeting of the Society on Apr. 24, Keill " said he would draw up an answer 
to Mr Leibniz's last letter, it relating chiefly to himself, which he was also desired to do, 
and that it should be read at a meeting of the Royal Society." We hear no more of this 
contemplated answer of KeilPs. 

(^^) Signed by Robartes, Wren, Newton, &c. On this recommendation Prince 
George most liberally oflered to defray the expenses of the work. Flamsteed instead of 
feeling grateful for Newton's intervention in his behalf, was annoyed at the thought of 
any other opinion than his own being taken on the propriety of publishing his Observa- 
tions, and when the referees proceeded in the discharge of their trust, to take steps 
with reference to the publication, he naturally enough wished to have his own way 
in the management of it, and by his perverseness in this respect, gave them (to us« 
their own langpuage) '' a great deal of trouble." 

It is not necessary to enter further into this question here : the reader will find in Mr 
Daily's Account of Flamstied a multiplicity of details upon the subject, through which 
the due just given will guide him with tolerable safety. But I may remark that among 
the documents that are still wanting to complete our knowledge of the circumstances that 
attended the passage of Flamsteed's work through the press, there is one which it is 
hoped will yet be discovered — the paper of Articles actually agreed upon preliminary to 
the printing of the book. And yet Mr Baily (p. xlii. note) has ventured to assert in 
contradiction to Halley, that it was not agreed that the Catalogue should be prefixed to 
the first volume or book. It is true that we have a prW&te memorandum of Flamsteed's 
(Baily, p. 253) stating that he ''signed the Articles, but covenanted that the Catalogrue 
of the fixed stars mentioned to make a part of the first volume should not be printed, but 
with the last ,*" but this implies that the point " covenanted " about did not form one of 
the Articles, and we have no proof that the " covenant" was accepted by the referees. 
Flamsteed uses the same phrase on a similar occasion. (lb, p. 86). 

(^) On the 11th of July following Lord Halifax gave to the Society the 2nd Vol. of 
the work. 

(isi) Probably on business connected with the approachbg election. Parliament 
would expire under the triennial Act the following Augpust, but that event was antici- 
pated (afier a prorogation on March 14) by dissolution on April 5. Flamsteed in a 
letter written on the last-mentioned day, which I think there can be no doubt was in- 
tended for Newton, though Mr Baily (p. 238) describes it as *' probably addressed to Mr 
Hodgson,* says : ** Good success in your affairs : health and a happy return is heartily 
wished you by, Sir, your obliged and humble servant"... 

(u*) In the Senior Bursar's Book for the year 1707 in a " particular account of 
several Benefactions received for the use of the Chapel and Library, by the R*' Mr 
Nicholas Spencer.... {who was Bursar firom December 1701, to June 1705,} never 
yet accounted for to the College from the Sen^ Bursar's Office " we find, " Rd the 
Gift of Mr Isaac Newton £60." 1 have ventured to assume that this donation was 
intended for the Chapel, as he had already in 1676 subscribed liberally to the fund 
for building the Library. The date of the subscription may probably be assigned to 
his electioneering visit to Cambridge. 
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Dr Samuel Clarke, Dr Henry Newion, Cbancellor of (he Dluceoe o( London, and Dr 
Johnson, CliuiceUor of the Diocrae of Ely. (Colbulch's MSS.) The triBl titer con- 
linuintt about sin weeks, the Court boldlog iu tilting two evenings in the week, ended 
OD June 14. See Monk'i Bfnllnr, pp. 2B1— 386. 

(■«) ConunoM' Journals, ivii. 677, 716. I do not consider M. Biot't ahstrBct of 
the proceeding* on this occasion (Biag. Univ. art. Newton, pp. 192, 193) is i model of 
accurate GondeDiUiou : I will iherelbrc e ihibit W hislua's slatenient as Deailjr as may be 
in his own words, la 1714 Whislon aad DitlOD commui-icated to Newton their method 
of discovering ibe lougilude at sea b; lig^als, au'! *t bia desire to HaQey.as also to Sam. 
Clarke and Cotea, and soon had their approbation-to lar as to encoura^ie tbera to apply to 
the House of Commons for a reward to rucb as should diiicover the Longitude, A Com- 
mittoe was appointed to exaniiae into the matter, and the four pereons just mentioned 
were aummoned to attend. " Ab soon as the Committee was set, which was a very large 
one, Newton, Halley, Clarke and Cotes appeared. A chair was placed for Sir L Newion 
near Ihe Chairman | Mr Clayioo, M.P. for Liverpool 1 , s"*! ' "wl '<■ ^ bwik of it. 
What the rest had tossy ttiey dehvered liy word of mouth, hut Sir I. Newton deliiered 
what he bad to aay in a paper | referred lo above | . Upon the reading of this paper, 
the Committee were at a h>8s, as not well understanding its contents : Sir I. Newtou 
sitting still and saying nothing by way of eiplicalion. This gave the chairman an op- 
portunity which it was perceived he wauled of trying to drop the bill \ which be did by 
declaring his own opinion to be that ' Unless Sir 1. Newton would say that the method 
now proposed was likely to be uacful tat the discovery of the Longitude, be was agunit 
making a hill in geoeralbr a reward for such a discovery' ; as Dr Clarke bad panic ulariy 
proposed to (he Committee. Upon this opinion of his, not contradicted by any other of 
Ihe Committee ; and upon Sir 1. Newton's silence all the white, I saw tbe whole design 
was in the utmost danger of miscarrying. 1 thought it therefore absolutely necessary to 
apeak myself; which 1 did nearly in these wonls, 'Mr Chairman, ibe occasion of the 
puiile you are now in is nothing hut Sir I. Newton's caution. He knows the usefulness 
nf (ba present method near the shores' [which are the places of greatest itanger). 
Whereupou Sir Isaac stood up aud said that ' He thought this bill ought to pais, 
becaote of the present method's usefulncH near the shores.' Which declaration of 
his was much ibe same with what he liad said in bis own paper, but which was not 
nDdetsCood by the Committee, and determined them unanimously to agree to such ■ 
IhU." Historical Prelace, date probably 1T42, inserted in some copies of bis " Longitude 
discovered... Lond. 1738," p. v. 

1 will now leave it to the reader, who will of course make the requisite allowance for 
ibe fcrwardncsa and vanity of the reporter, to judge whether M. Biol's term " presquc 
puerile " be a proper epithet to apply lo tlie pan that Newton look on the occasion. 

("■) ■' Redil nunc demuto Tibi, Vir iDustris! quod sane, si nan omnino Tuum 
MI, Ortum saltern suum Tihi debet -, uempe Opnscolum de Melhodo Fossihum, te M- 
ndn^ bortante, inocptum, proverlum, abaolutum,* etc. Namralit Huturia TtUunt, tiv. 
load. 1714. 1'he letter is given in English in the same author's " Fossils of all kioda." 
See. Load. 1738. 

<'•) Raphsou'i ffu[.a/Fliwdni,pp.lOO— 103. DtBM!u»e«u»'»n«««U...Tom. it. 
Amslerd, 1730. Leihu. 0pp. ii>. 461—455. 

("«) Raphson's Hill. D/FltuioRi, pp.111— l'.J3. Dea Maiwaui's Bsonii. Laibn. 
0pp. III. 474— 4S8. The French Truialaiion of Newum's letters of Febr. 36 and May 
IS, as given by Dcs Maiieani. bad the benetit>f Newton's >uper>aioD< His come 
tiana of ibe prcH (in hii own band) are presened in the Uriiisb Museum, MSS. Birch, 
43S4. fol. 335. 

(■"} " Mr Roger Cotes Astronomy ProfeMor tc FeQ. dyed upon a Relapse into a 
ttntt attended with a violent Diarrhcc* and constant Uellnuro. tie waa bnry'd on y* 
S^. yr* w" 30 rings of SOi. each & 30 at I0(. each." (Rafi Dia>^.) Cotea "teul- 
i-la-Hn* gtunijtn, aatronone et phyaieieu" (see Delambn's lUit. Ailnm. IS tirc/f, 
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p. 449, Mathieu's note) was bom at Burbage in Ldoeaterahire, July 10, 1682. He was 
entered pensioner at Trin. Coll. Apr. 6, 1699, from St Paul's SchooL His name stands 
in the admission book immediately after that of Conyers Middleton. They were elected 
scholars together in May, 1701, took their B.A. degree in 1703, and were sworn in minor 
fellows of the College on Octob. 3, 1705. An accurate life of Cotes is given in the Gent- 
ral Dictionary, partly from materials supplied by his cousin Robert Smith. See also 
Knighfs Lift of CoUt, (Lond. 1724) who says (p. 430) *'l could run out many 
pages in the just character of this extraordinary man, being very intimate with him, and 
having the opportunity of knowing him perfectly, by being his chamber-feDow many 
years in Trinity College in Cambridge, but am obliged not to exceed the bounds of a 
short account *'...and Monk's Bentley (p. 314 and elsewhere). Bentley's inscription on 
his monument has been frequently printed. The authority for the well-known saying 
attributed to Newton on the premature death of this promising mathematician is Robert 
Smith, who in his copy of the Harmonia Mensurartun, under Cotes*s epitaph, has written 
the words " S^ Isaac Newton, speaking of Mr Cotes, said, ' If He had lived we might have 
known something '." In his Optiet, (Vol. ii. art. 465, remarks, p. 76) he gives the sairing 
in exactly the same words, where in allusion to a theorem on the image of an object seen 
through a number of lenses he says : ** That noble and beautiful theorem... was the last 
invention of that gretA Mathematician Mr Cotes, just before his death at the age of 32: 
upon which occasion I am told Sir Isaac Newton said **...The author of Cotes's Life in 
the Biographie UnivtrselU, who has been followed by Delambre (p. 457), seems to have 
misunderstood this passage, taking Newton*s remark to apply to the 'discovery of the 
optical theorem. Fame, who was six years junior to Smith, in his Collections for /f tit. 
of Trin. ColL p. 351, gives the saying with the single variation of " had*' for "might 
have :" ** On the death of Mr Cotes Sir Isaac Newton is said to have expressed himself 
in these honourable and remarkable words....** 

(in) *'The President in the chair. The President gave the Society his picture 
drawn by Mr Jervase for which he had their thanks." Joum. Bk, 

(ira) In pursuance of an Address to the king it was laid before the House of Lords 
on Jan. 21, 1718. 

In consequence of this Report a Proclamation was issued in December 1717, reducing 
guineas from 21s. 6d. to 21s. 

(1T4) This Report was accompanied with an Account of the Gold and Silver coined 
from Jan. 1, 1702, to Nov. 20, 1717, and with the Report of Sept. 21, was laid before 
the House of Commons on Dec. 21, in pursuance of an address to the King. Both Re- 
ports will be found in the Commons* Jovrjials, xviii. 664 — 6. That of Sept. 21, was 
printed in the Daily Courant^ Dec. 30, 1717, and may also be seen in The Political State 
of Oreat Britain, Tindal*s Continuation of Rapin, and Mace, Corr. it. 424. 

(176) With additions (among others, eight new queries, from the 17th to the 24th.) 
The Advertisement is dated July 16^ 1717. 

(ir«) « xhe House being informed ' That Sir Isaac Newton attended at the Door,' 
he was called in ; and delivered at the Bar pursuant to the Address of this House to his 
Majesty of Thursday last : ' An Account of the Silver Monies coined in the four years 
ending at Christmas 1699, by weight.' Also ' An Account of the Gold and Silver 
Monies coined yearly from Christmas 1699 to Christmas 1716, by weight.'* And then 
he withdrew." (Lords* Journals,) The last ** Account* is printed in Mace, Corr, ii. 434. 

(W) p. 185. 

0") Mace. Corr, 11.^0. 

(w) Nov. 6, 1718. " The Treasurer acquainted the Council that Sir Isaac New- 
ton {who was present) had lately paid him as a gift to the Society £70." {Council 
Minutes.) 

(180) «< 1719 July 13, to a free gift red^. from Sir I. Newton £52 lOt. 

1720 Apr. 28, to a gift rec<i. of Sir I. Newton £52 10s." Pound's Account Book, 
quoted by Rigaud (Bradley, p. iii.) These instances of Newton's liberality were pro- 
bably in acknowledgrment of astronomical observations supplied by Pound («r« gr. 
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oindr widi £. SouthweJ and J. ScKMpe, Enqrs. Priated ia HibtniaH 
I CoUecCtoQ of Ihe Drapier'* Lettcis," &c. 1730, p. 244. Camp. Scolt'i 
Smi/f, »i.3M,ed.2, 

("•) Kewton wai then occupied with tlio 3rd edition of tbe frincipin. DeUale tclla 
lU ihat Newlon Mcured him that "li M. HalJey avoil eu igtid jia ronatructiag hia 
Lunar Tables ) aui moiodres ^uatioiu <lant il a bit meatioti dam ra Theone, et qu'il 
eilt ajoill^ una mioutoeldemie a la longitude de la Lunepour aon acceliratiou phyiique 
dun notre laapn, il n'aDroil trouvi autune difTereao; seniible entre ks observadoni et 
le calcul." jDurnoJ da Sanint, June 1750, p. 428. 

("') Appeadii, No. XXXIV. 

(iH) Mace Corr. ii. 435. Newton wanted tlie calcalatioiu for the 3rd ed. of tht 
PrinfipiB. If Halley le-examised the two calculatiaut, liie eiumiuaUon led to uo new 
ieault,and if he performed the calculation for ibe place in the parabolic Dibit, oouiewiw 
made of it in the 3rd ed. at bad been ioieDded. 

(■") Gcitboun'j Mug. Lii. 77S, (with tbroe other letten to tbe same peifon). It 
begins " A bad >latv of health makes me avene from minding buiinon." 

(■»] Turnor'i GmniAum, p. 173. Brewater'a Nfictm, p. 363. "JuHafter he waa 
oooie out of* lit of the ;«ut...) he wai better after il and hia bead clearer and hia me- 
mory stranger than 1 had kaawn them foi lome time." 

(<•<) luinot'iGranlAara, p. ISe. 

(>K) Phil. Trami. for 1725, p. 315. Drewiter'a Nrwin, p. 36^. Tbe summary ia 
entitled " A Shan Chiunicle from tbe first memory oF things in Europe la the conqueit 
of Persia by Aleiander the Great." and waa afterwards published in his ChniHohgy. It 
was drann up in a Few days it the request of the Fiiocess of Wales, Caalj,al herdetiie, 
was idtowed to iiaie a copy of it, from which when he went lo Francs other iranacripls 

Newton's CAriiMlufy. (Lond. I72B) appi-aied hwards the end uf 1727. Conduill's 
Advertisement stales that it " waa writ by the author tnioy yean since ; yet he lately 
revised il, and was actually pnp&ring it foi the press at tbe time of hisdeath." Martin 
Folkce writing to Morgan, Masteror Claie Uall, Jan. 6. 1727-8. aays : -' 1 am glad you 
hare been sowell entertained with Sir lease's book, and at the same time to find my own 
opinion of it m entirely conhrmod-.-but indeed 1 haie had tlut satisfitctioa from several 
' bands, and I oTen hear yonr Neighbour of tbe great CulleKU ) Bentley I who spoke 
very atiKhtiaglyof the performance before il appeared begins not to talk *o magisterially 
u be did before, but W. W, j Whnton | continues in tbe same way, and declares he 
•hall overturn it ao easily that he shall not be able to eiteod the whole confutation lu a 
sheet of paper." 

(iti) '■ Pendant lea dcni mola que I'abb^ Alari pana i Londres | I72S j . il vihu 
I'nniireruli dc Cambridge, et le grand Ncwion, qui jouiHait alori dan* la capitate de 
I'Angleterre, de I'ealimB g^ni-rab^ de I'Europe el de cinquante mille livrea de tenlei on 
qualite d'ialendanl dea monoaios. L'abb^ etant iWi cbei lui a ueuf beurea dn matiu, 
TAnglais d^buta par lui apprendre qu'il avail qualre-vingt-UYns ana. On voyait dans sa 
chambrele portrait du Laid Halifai. aon pcoiecteur el ceini de I'abM VarignoD dont il 
ealimail le* ouvragea dc i^mttrie. CorigHna (I It pin Sitratien caraif , umt, dit-il, 

enauite aur rhisloirc aneieone, dont Nenrtoa i^occupaitalors. L'abb^, qui ^tait pitm 
da la lactnn del auteun fret's et laliDa, I'ayant aatiiUt, il lo pria a diner. Lo Rpsa 
Fald*lMUbhi, Newinn *tait avare. el II ne lit bolte ± aon coiivivequadotviusda IHIOM 
ou de Madcre. qu'il ivnvait en prtaeiw. Aprca le diner, d mem labbe i la .*'o«*t»_ 
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royale de Londret, dont il 6tiit president, et le fit meoif k m droite. La stance oom- 
men^ et Newton i^eiidonnit. A la fin de la f^ance^ tout le monde sigrna le regittre, et 
l'abb6 comme lea antres. Newton le ramena enfoite dies Ini, oii le garda jusqu'ik nenf 
henres do soir." ( £itai Higtorique tur Bolinghroh$^ compiled by General Grimoaidy in 
Lettre$Hut<friqM$...dB...Bolingbroke, x. 155^ Paris. 1806). 

Alari was born in 1689 ; be was a friend, at least for some time, of Bolingbroke's» 
and instructor of Louis XV. The intelligent reader will make allowance for the spice 
added to give pungency to the story. The following is the simple record in the Journal 
Book of Alari's visit, ** Mr Mildmay had leave to be present, as also Mr Petre Joseph 
Alary, a French Gentleman.** 

(^) Life of Maclaurin, prefixed to his Account of Sir Itaae Newton's PhUoiophieni 
Discoveries. 

(iM) Printed in the Phil, Trans, for 1725, pp. 31&-321. Comp. Brewster's New- 
ton, pp. 261 — ^265. The MS. written in a fine copper-plate hand is preserved in the 
Archives of the Royal Society, and is endorsed ^ read about the latter end of 1725.** 
In this paper he incidentally informs us that when he lived at Cambridge he used some- 
times to refresh himself with History and Chronology for a while, when he was weary 
with other studies. 

(iM) The Preface is dated Jan. 12, 1725-6. Twelve copies are stated to have been 
printed on large paper, (Rigaud's Bradley^ p. zi.), of which there is one in Trinity 
College Library, another in that of Queens' College, (a presentation copy from the 
author to his friend J. F. Fauquier,) and a third in the Library of the Royid Society, of 
which we find the following na'ive notice in the Journal Book. *^ March 31, 1726. Mr 
Folkes in the name of the President gave the Society a Book richly bound in morocco 
leather as a present for the Library, entitled Philosophic Naturalis Principia Matht^ 
matica^ printed at London 1726. The Society ordered thanks to be rendered to the 
President for this invaluable present." It is to be hoped that the correspondence which 
passed between Newton and his editor (Henry Pemberton, M.D.) during the progress 
of the work through the press wUl yet be discovered. See Rigaud's Essay, p. 107. 
Phihs. Mag. May 1886, p. 441. 

We may give here the anecdote quoted by Mr De Morgan from Maty*s Memoirs of 
Demmvre ( PhiL Trans* 1846, p. 109.) ** Comme tout ce qui regarde les grands hommes 
peut dtre int6ressant, on sera peut-dtre bien aise de savoir que Newton a sonvent dit k 
Bfr. de Moivre que s^il avoit kxk moins vieux il auroit kvk tent6 derevoirsur ks demieres 
observatioos sa throne de la Lune, ou comme il s'exprirooit de Valtaquer de nouveau (to 
have another pull at the moon). Je tiens ceci de Mr. de Moivre lui-mSme." 

(IN) Baily, Memoirs of Astron. Soc. viii. 188. 

(iM) « March 23. The chair being vacant by the death of Sir Isaac Newton there 
was no meeting this day." (Journal Bk.) For the reflections which his death suggested 
to some minds, see Beyer's Political State of Great BritMn for March 1727, (Vol. xxxiii. 
pp. 327—330). In Mist's Weekly Journal for March 25, the obituary opens with '*• Sir 
Isaac Newton, the greatest Mathematician that the World ever knew." Thomson's 
** Poem sacred to the Memory of Sir Isaac Newton," (dedicated to Walpde) seems to 
have had a large circulation. I have a copy before me of the 5th edition, dated 1727. 

I wish that I had been able to contribute more local information respecting Sir Isaac 
Newton than it has been my fortune to meet with. But the age of "conversations 
with" and ** reminiscences of had not yet arrived, and we do not know that any 
fellow of his College kept a diary. Thomas Pame, who took his B.A. degree in 1718, 
collected materials for the history of Trinity College, and had opportunities of conversing 
with men who had been contemporaries of Newton (for example, George Modd who 
was two years junior to Newton, and lived in College until his death in 1722). He has 
given us many particulars of more or less interest relating to Ray, Thomdike, Pearson, 
Barrow, Duport and other members of the College, but the only allusions to its chief 
pride and boast that I have found in his MSS. are the following': under the head of 
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Ihe UBme " NewUm " alands liisl in Ibe Ibl ; ttiu dales of his return u 
nlMl, (in the latter of wliiclj (lie 
en, uod an anccdole is pKserveil 
of his Bbeencc of mind in Ihese tenos : '* Newion hath cQoie into the Hsil wilhoul iiis 
Band, »nd went towards Si. MiriM in his Burplice;" for which Parae quotes a»liis 
avlhatitr a " Mr Burwell," (perhip« A]«i>nder barrell, eleven years senior to Parne. 
ivho may have been a connexion of Ihe Aleiauder Burretl who Cook his B.A. degrve in 
1670, and wits i^haplain of the College from Oct. 1673 to June 1681.) I do not know 
tlial 1 can find a more appropriate place for a trimilai anecdote nhieh has alreadT 
appeared in English. It was laid to the Swedish Profe«or Djiimfitahl at Bade by John 
Bernoalli, son of the 6moua John, on Hov. 6, 1773 : " sape una, Newion ley eben- 
b)ls sehr terstreut ^wesen, und babe einmabl den Fing«r eine* Praueniimmeta fcenom- 
men, um seine Tabakspfafe aachiUBlopfen." (Briefe auf—RiiieH. Leips. unci Rostock. 

1777—1783. v. 46). On Dec. B, in the following year Bjiinwt^hl paid a visil at Am- 
sterdam to the "gelehrlen Herm Fontein," an Anabaptist preacher and scholar of 
Hemslerhuia and Albert Schulleos. "Im Jahr 1738 hat er eine Reise nach England 
gemaolil und mil dtm giossen Bentley B«kannlschuft unterhalten. Za Cambridge hal 
er verechiedne Anekdolen von Newton, welcher beriihmte Mann neun oder lehn Jahr 
vorlier i^eatoiben war, gefaort, untvr andem : Newton babe geglaubt, dai*a Mahomed von 
Got! geaandl warden aey, um die Ataber von der Fiulerniss luriick, und lum OUuben 
au einen Golt lu fiiliren u. s. w. (Dies haben ihm wenigstens die Proressoren oder 
FelloWB lu Cambridge als eioe IxaonJre Merkwiirdigkeit bus Newions Gesehichte 
ertablti) die im Koran und Mohomeds Leben votkommenden Fabelu und Wunder 
jedocb babe dieser aafj^kliirle Mann nichl geglaubt. Er sagte mir, Newton habe eine 
Abhandlung hrr«usgcgebcn, um lu beweisea, die Sielle 1 Johann. v. 7, sey nichl 
BCbl, und der Text babe obne dieten Vers einen weit b«Mem Zuaammenhang." (Ih, 
462). 

The Professor wai in Enfflnnd from April 1775 to March 1776. Writing from Oxford 
Oct. 24, 1775, afler saying that he passes over many remarkable objects, such as (he 
Marmora Oioniensia, Cromwell's scull, Guy Faui's lantern, Blenheim, Stowe, &c. be 
proceed*: "Dagegen aberwillich einen Umslaad meldeD, der, wie icb mil Ueberieugung 
weisa, bisher in keinem Buche vorkommt : diesen, dsa wir uater andem in der hjengen 
Nachbaischaft ausdrllclilicb ludem Ende eine Reiie gelhan haben, um Jieei^e Itiicher. 
sammlungdea groasenundonKerblictien Rittera Ne»ton zusehen. Jetzlbcaiti tie Herr 
Doctor Musgrave... Rector luChinnoT.achtiebn— Mdlen von Uxibrd. Sio hat ihni un- 
gefebr vier hnndert Pfund slerlint; gekoste t. Hier fiudel man alle Ausgabea von Newioa'i 
VVerkeD, und, welcbea das merkwUrdiEite ist, am Rande mil teinen oigenhaDdigen 
Anmerkungen anRvfUlll, und biaweilen mehrere Blatter am SchlusK der BUcber von 
ihn gam vollgeachrietien. Ich iweiile nichl, dus ein Nevtonianer bier nicbt viel 
VergollgcD und manche Erlauterunic nnlrefTen wUrde. Htcr sab icb (ucb du sellne 
Duch «on Ilerr Jones \'aler, wovon ich oben angemerkt babe, das der Soho selbtt ea 
DichleinmahlbesiUe. DetTitelift: Epitome of the Art of Prictical Navigalion...Lon. 
dun, 1706. Noch ein achr aeltnca Buvb von ehen dieaem Jons: [dies ist gwii auuer- 
ordcnllicb nr:] Synopsis Palmarianim. Malheaeoa... I.oiidaa 1706...[Jebrigena sieht 
msm.daM Newton eine vorlrefliche Bibliothek ^habi hat. Alle ^echiacben und latein- 
ischeo classischen Scbrifulcller Saden sicb daselb^t. Sonat babe icb veiachiHlne 
eigeohiiodige Uriefe von Newion an Flanuteed )re*«bea,die in derCorpns-Chriali-Bibli- 
othck lu Oxford anfbewahn werderk. Zu Cambridg« werdeo noch mchr llandachriftDn 
von ihm angetruUen.-' (in. 288.) 

1 havo no mnins of confirming or impugning llie accuracy of ibe avrouni given by 
Ihe simple- heartwl tlwede of llie diiipoaal of Newton's Library, A alalemenl of iu 
naitnilude will be foiiad at ibe end of the subjoined eJilract from Maude's Wntlty- 
iuU (p. lOG,) 
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Newton's nephew, Benjamin Smith, " left a small ivory bust { of his ancle ) of ad- 
mirable workmanship by that celebrated artist, Marchand, which from its elegance^ 
similitude and placid expression is truly valuable. It is said to have cost Sir Isaac 
100 guineas and is specified in an authentic inventory of his effects, taken by virtue of 
a commission of appraisement in April 1727, now in my possession. It appears that 
his personal estate amounted to £31,821 16s. lOd. which was distributed among eight 
relations. Sir Isaac dying* intestate:... as a proof of his benevolence... at his death there 
was ovring him by one tenant £60 for 3 years rent, and by another for 2 } years a smaller 
sum. ... { His ) wardrobe and cellar.. .in the valuation stand thus. Item, wearing 
apparel, woollen and linen, one silver hilted sword, and two canes, £8. 3i. Item, in 
the wine vault, a parcel of wine and cider in bottles, £14. 16t. 6d. The furniture and 
luxuries of his house bearing nearly the like proportion, his library excepted, which 
consisted of 2000 volumes and 100 weight of pamphlets." 

It does not fall vrithin the scope of our Chronological Synopsis of Newton *s life 
to notice the great political events of his time, and I am therefore compelled to place 
here an extract from an ingenious French vn'iter which might otherwise have been given 
under a more convenient head. I leave it to future inquirers to ascertain the precise 
embarrassment alluded to in it, and to determine the probable extent to which we are 
indebted for the story to the play of a lively imagination. 

" Pour faire voir que Tuniversalit^ des talents est une chimdre, je ne veux pas 
chercher mes autorit^ dans la classe commune des esprits ; montons jusqu'i^ la sphdre 
de ces g^nies rares qui, en faisant honneur k Thumanit^, humilient les hommes par 
la comparaison. Newton, qui adevin^ le systeme de rumveis, du moins pour quelque 
temps, n'^toit pas regard^ comme capable de tout par ceux m^mes qui s'honoroient 
de Tavour pour compatriote. 

Guillaume III, qui se connoissoit en hommes, 6toit embarrass^ sur une affaire 
politique; on lui conseilla de consulter Newton: Newton, dit-il, n'est qu'un grand 
philosophe. Ce titre 6toit sans doute un ^loge rare ; mais enfin, dans cette occasion- 
\hy Newton n'^toit pas ce qu'il falloit, il en ^toit incapable, et n'^toit qu'un grand 
philosophe. II est vraiseitablable, mais non pas d^montr^, que, s'il edt appliqu^ k la 
science du gouvemement les travaux qu*il avoit consacr^ k laconnaissance de Tunivers, 
le Toi Guillaume n'efit pas d^aign6 ses conseils. 

Dans combien de circonstances, sur combien de questions le philosophe n'edt-il 
pas r6pondu k ceux qui lui auroient conseilU de consulter le monarque : Guillaume 
n'est qu'un politique, qu'un grand roiV* 

(Duclos's Coiuidirationi sur Ut Moeurs, (Euvret, 1. 160. Paris, 1820.) 
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DIVIDENDS RECEIVED BY NEWTON, AND NUMBER OF 
WEEKS HE RESIDED EACH YEAR WHEN FELLOW 

OF TRINITY COLLEGK 



Tearendlnff 




WeefksrMldMl 


Tear ending 1 


Weekfrarided 


MkhMilmM. 


HiiDMdMkd. 




MIchMlmM. 


HiiDiTldend. 




1668 • 


£15 




1685 '£25 


51 


9 


25 


52 


6 


12.10 


52 


70 


20 


49i 


7 


12. 10 


45 


1 


16. ISt. 4rf. 


48 


8 


Nil. 


45 


2 


16. ISt. 4d. 


48 1 


9t 


Nil. 


19 


3 


Nil. 


90 


Nil. 


294 


4 


25 


51 


1 


12. 10 


44| 


5 


25 


46 


2 


12. 10 


49 


6 


25 


50^ 
43| 


S 


25 


49i 


7 


12. lOf. 


4 


Nil. 


49 


8 


25 


49 


n 


84 


50 


9 


25 


SS 


6 


84 


27i 


80 


25 


S6i 


7 


Nil. 





1 


25 


49 


8 


84 


i 


2 


12. 10 


46^ 


9 


84 





3 


12. 10 


46 


1700 


87 





4 


25 


52 


1§ 40 











2 


2 



The dividend was Toted at the annual audit in December, and paid 
bj the Bursar ^^ as money came to Ids hands," generally at the end of 6 
or 12 months, but sometimes the payment was still further delayed. 

Newton's own receipts for his dividend, livery and stipend for the 
four years of Humfrey Babington's Bursarship are to be found in 
Babington's Day-Book, which is one of two or three that are still pre- 



• Stewiurd*8 biU uniMud 19». 7 id. 

At an iUustration of the scrupulous exactness and regularity which characterised 
Newton in all matters of business, it may be mentioned, that in two instances only was he 
in arrear with his Steward's bill, vii. the one before us when he had just become Master 
of Arts, and probably did not know the proper mode of paying the bill until after the 
accounts for the year were made up, the other when he was absent in London as a 
member of the Convention Parliament. 

t Steward's bUl unpaid £5 ]2t. 

X The augmented dividend of this and subsequent years is in consequence of New- 
ton's increased standing in the College. 

§ He must have resigned his fellowship before Dec. 21, 1701, otherwise the Bursar's 
Book would have contained a record of his receiving dividend for the quarter ending 
then. At the time of his resignation he stood lOth on the list : had he remained fellow 
antfl August of the year next but one following, he would have been elected a senior. 



DITIDENDB RECEIVED BY NEWTON. Izxufi 

serred in the Muniment Room. The fint of these receipts we give at 
(iiU length : the others are added for the sake of the dates : — 

Oct 11, 1675. Re<^ then my wages as fellow for the I £o 13 4 

whole year ending Mich, last j 

My livery for the same year 1 13 4 

PandoxatoT voted 1673. 5 

i dividend voted kst andit 1674 IS 10 

In aU £21 16 8 



By me, Isaac Newton. 

Nov. 20, 1675 R* the later moiety of Mr Newton's div.... £12 10 O 

By me, Joim Batttelt. 

July 8, 1676 Wages for f year ending Midsummer £2 

Livery for 1676 1 15 4 

Pandoxator^s div. granted at audit 1674.... 5 

i div last audit 1675.... 12 10 

21 3 4 



Nov. 16, 1676 Rec^ the later i of div. granted 1675 iEl2 10 

Wages for quarter ending Mich*. last 13 4 

Dec. 13, 1677 Rec** wages for year ending Mich* £2 IS 4 

Livery 1 13 4 

Pandox. Div. Audit 1675 5 

Do 1676 5 

First i of div. Audit 1676 12 10 

26 16 8 

Nov. 22, 1678 Wages as fellow for year 1678 £2 13 4 

Livery 1 13 4 

Later ^ of div. granted Audit 1676 12 10 

Pandox. div 1677- 5 

Later i of Mr Wickins's div. granted ) 

Audit 1676 } ^^^^Q 

34 6 8 

Dec 30, 1678 Re<^div.granted Audit 1677 £l2 10 

Also Mr Wickins's 12 10 

Besides the dividend Newton was in receipt of the following emoluments 

from the College : 

1. Pandoxator's dividend (from the profits of the hakchouse and 
hrewhouse) £2 10*. for year ending Mich'. 1668, and £5 
annually afterwards except when he did not reside the major 
part of the year as in 1689, 1697, &c. 
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2. 3t. 4d, weekly daring residence ^^ pro pane et potu." (This sam 
represents 10 penny loaves, 10 quarts of small beer at 1^ a 
quart and 10 quarts of ale at %i, a quart.) 
a 13f. 4d. for livery for year ending Mich*. 1668 and £1 13t. 4dL 
annually afterwards until Mich*. 1701. £2 St. 4d. for stipend 
or wages for year ending Mich*. 1668> and 13f. id. a quarter 
until the quarter ending Dec. 21, 1701. 
If to these sources of income it be added that, as fellow, he had no* 
thing to pay for his dinners or room-rent, that his hereditary estate 
brought him in £80 and his professorship £100 a year, every reader can 
form his own opinion on the condition of Newton's worldly circum- 
stances while he was a resident fellow of Tnnity College. 



NEWTON'S EXITS AND RBDITS. 



IXXXT 



NEWTON'S EXITS AND REDITS. 

[From the book in which the Fellows entered their names on going 
out of, or returning to> College. The entries are generally in Newton's own 
hand^ but sometimes in that of North, the Master, or of L3mnet when 
Vice-Master, and occasionally they seem to hare been written by a 
servant. There is a 4to. book in the Muniment Room containing the 
Exits and Redits of the Bachelor Fellows and Scholars, commencing 
with Octob. 1667. The first six names in it are those of the six fellows 
of Newton's year senior to him : the second leaf of the book, at the top 
of which Newton's name stood, with the dates of his Exits and Redits 
from Octob. 1667 until Midsummer of the following year, has been cut 
out, the lower portion of the D belonging to the ^^ Ds" prefixed to his 
name being the only part of the entry relating to him that is left.^ 

Redit. 

Feb. 2S 
Apr. 29 § 

May 3 

Apr. 11 
Jun. 20 

Apr. 25 
Jul. 17 
Feb. 4 
Apr. 12 
Jul. 2 
Sept. 19 

Jan. 21 
Jun. 8. 
Sept. 10 
Sept. 28 



Year. 


Exit. 


B«dii. 


Yew. 


EzH. 


1668 




Sept. 29 


1682 


Feb. 21 


1669 


Nov. 26 


Dec. 8* 




Apr. 8 


1671 


Apr. 17 


May 11 




May 10 


1672 


Jun. 18 


Jul. 19 


1683 


March 27 


167s 


March 10 


Apr. 1 




May 21 


1674 


Aug. 28 


Sept. 5 


1685 


March 27 


1675 


Feb. 9 


March 19 




Jun. 11 




Oct. 14 


Oct. 23 


1687 


March 25 


1676 


May 27 


Jun. 1 


1688 


March 30 


1677 


Feb. 20 
March 26 


March 3 


1690 


Jun. 22 




Apr. 26 


May 22 f 




March 10 




Jun. 8 






Jun. 22 


1678 


May 6 


May 27 


1691 


Sept. 12 


1679 


May 15 


May 24 




Dec. 31 II 


• 




Jul. 19 


1692 






Jul. 28 


Nov. 27 { 


169311 


May 30 


I68O 


March 1 1 




1695 






Apr. 28 


May 29 




Sept. 14 


1681 


March 15 


March 26 


1696 


March 23 




May 23 






Apr. 20 



* Newton was making this entry under the Exits and had written more than half the 
first letter of his name when he found out his mistake. 

t Newton has also entered DrLynnet's Redit, who returned to College the same day. 

X Two entries, one in Newton's hand, the other hy North. Newton had heen 
down in Lincolnshire, and a friend of his availed himself of his return to Cambridge to 
employ him on a small commission, which it will be seen he lost no time in executing. 
" Nov. 28, 1679. Rec<> £11. \5s. Id. by the hand of Mr Isaac Newton from Mr W. 
Walker, Rector of Grantham School." Dr 6abington*s Day-Book. Walker received 
the money firom Mr £dw. Pawlet and he from James Thompson who owed it to Babington. 

$ Newton had made nearly the whole of this entry under the year 1677, where on 
turning over the leaves of the book ample room offered itself, but when about to write the 
"8" he discovered the mistake. 

II He was in London in Jan. 1692. On the 9th of that month we find Pepys inviting 
Evdyn to his usual Saturday evening party to meet Dr Gale and Mr Newton. {Memtnrt^ 
v. 181. 2nd ed.) 

Y Newton had entered an Exit for Apr. 15 of this year, but it was afterwards crossed out. 

/ 



txMXn HEWTOH'S WE3EKLT BUTIERT BILL& 



KEWTOITS WEEKLY BUTTEET BILLS, 



Fr&m (kioUr IdM, to FAruaty 1094, amdjrom Jmm€ 1608 to 

March 1702,/or Brtad, Beer^ t^ 



Thmt felict ci VewioaL% hoosdiold ezpeoditnie are extracted from 
two mtstOated Bnttefj Boolu in Trinity CoD^^e Momment Room. 
The FeUowf' Battery BookB for the remainder of the period of his 
renidence and all thoae ci the Schokrs daring the time when he was 
nndergradnate and hachelor, have, I fear, heen destroyed hy some per- 
son or persons, who, it is to he hoped, ooold not he supposed to know 
that books apparently so nseless were indispensable for a correct history 
ci the discovery of the new calcolos and of the trne theory of the 
world 

EXPLAITATIOir OF ASBBEVUTIOITS. 

no CO moani not in eommonst i. e. not in rendmce, or out o/eoUe^. 

dl or dimi moans half the week. 

0. P. or Com. P. moans the /Ine for not delivering a Common Place 
in chapel afUr morning prayere. This Fine continued to be levied until 
1880, when the system of compounding was introduced. 

M is supposed to stand for man, i. e. eervant.* 

Ton. stands for toneor (the College barber), ch. probably for chapel^ 
Lett, for letteri. 



* Newton mentioiM hii tervaiit twice in his correspondence with Flamsteed. (Baily, 
|»p. 190, 167). ** As for the places calculated from tlie tables, I will give you no trouble 
about them : my servant has lately learnt arithmetic, and, if I go on with this business of 
the moon, he shall learn astronomical calculations and examine them, and I will send 
you his corrections.** (Letter of Nov. 17, 1694). ^^I want not your calculations, but 
your observations only. For besides myself and my servant, S^ Collins { of Catharine 
llall I (whom 1 can employ for a little money, which I value not) tells me that he can 
calculate an eciipse, and work truly/' ( Letter of June 29, 1695), This may have been 
tht John Perkins ** Astrologus Cantabrigiensis,'' to whom Vincent Bourne addwsed 
a sopy of elegiacs, beginning 

Lusit, amabfliter lusit Fortuna jocosa, 

Et tunc, siquando, tunc oculata fiiit; 
Cum tibi, Joannes, Newtoni stemere tectum ; 
Cum tibi museum verrere diva dedit. 

And tading Nee melior lex est, nee convenientior squo, 

Quam siet astronomo servus ut astrologus. 
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•odlng •• «*• 

1686 Oct. 15 2 5i 

22 7 ^ 

29 2 94 

Nov. 5 3 4i 

12 3 0^ 

19 3 lOi 

26 2 9 
Dec. 3 5 

10 10 0^ 

17 S 2 

24 2 114 
31 2 9i 

1687 Jan. 7 2 11 

14 7 

21 10 6 
28 3 n 

Feb. 4 3 54 

11 2 54 

18 3 54 

25 3 04 
March 4 4 9 

11 14 54 

18 5 8^ 

25 3 104 

no CO. Apr. 10 8 

no CO. 8 

no CO. 15 

di. no 00. 22 2 4^ 

no 00. 29 

no CO* May 6 

no CO. 13 

di. no CO. 20 1 10 

27 2 7 
June 3 5 24 

10 10 

17 3 74 

24 3 104 

July 1 4 54 

8 2 84 

15 2 74 

22 2 11 



WMk 
ending 

1687 July 29 
Aug. 5 

12 

19 
26 

Sept. 2 

9 
16 

23 

30 

Oct. 7 
14 
21 
28 

Nov. 4 
11 
18 
25 

Dec. 2 

9 
16 

23 
30 

1688 Jan. 6 

13 
20 

27 

Feb. 3 

10 

17 

24 

March 2 

9 
16 

23 
6. 8. C. P. 30 
no CO. Apr. 6 
no CO. 13 

20 

dL no CO. 27 
May 4 



2 94 



3 
3 
3 



04 
1 



4 24 

3 34 

16 104 

13 64 

3 54 

4 44 
2 104 
4 3 



3 
3 
5 
6 
3 
2 



5« 

74 

14 


54 
3 lOf 

3 10} 

2 11 

3 04 
3 1 
3 5} 
3 54 

16 1 
3 04 
3 11 
3 5} 
3 04 

15 74 
8 04 

7 
1 

*4 
2 

24 




10 
3 
3 

19 
1 

2 



94 
3 1 



1688 May 11 3 54 

18 4 24 

25 8 2 
June 14 6 

8 9 74 

15 12 7 

22 2 104 
nooo.S'^.ni. 29 11 

no CO. Jnly 6 

no CO. 13 

di. no CO. 20 1 1 

27 3 2 
Aug. 3 4 3 

10 2 10} 

17 3 8 
24 10 5} 
31 3 2 

Sept. 7 18 8 

14 10 74 

21 5 5} 

28 4 
Oct 5 6 14 

12 4 114 

19 2 8 

26 3 2 
Nov. 2 3 1 

9 3 1 

16 2 104 

23 4 104 
30 4 64 

Dec. 7 2 84 

14 2 104 

21 3 34 

28 6 8 

1689 Jan. 4 7 9 

11 4 14 

18 8 5 

no CO. 25 

no CO. Feb. 1 

no CO. 8 

no CO. 15 
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^ 9. d, 

1689 

no CO. Feb. 22 

no CO. March 116 
no CO. Ton. ) 

7..Ch.8..r »o 

no. ca 15 

no. CO. 22 

na CO. 29 

no 00. Apr. 5 

no CO 12 

no CO. 19 

no CO. 26 

no CO. May 3 

no 00. 10 

no 00. 17 

no CO. 24 

no CO. 81 1 6 

"^i^- I June 7 5 
Ton.) 

no CO. 14 

no CO. 21 

no CO. 28 

no 00. July 5 

no 00. 12 

no CO. 19 

no CO. 26 

no CO. Aug. 2 

no 00. 9 

no CO. 16 

now CO. 23 

now CO. 30 6 8 

no CO. Sept. 6 1 6 

13 2 1 

20 2 10^ 

27 3 6^ 

Oct 4 3 1 

11 2 9i 

di. no 00. 18 5 3^ 

no 00. 25 

no 00. Not. 1 

no 00. 8 



1689 

no CO. Nov. 15 

no CO. 22 

no CO. 29 1 6 

no CO. Dec. 6 

no CO. 13 

no CO. 20 

no CO. 27 

1690 

no CO. Jan. 3 

no CO. 10 

no. CO. 17 

no CO. 24 

no CO. 31 

dimi. 1 , 

fFeb. 7 1 9i 

no CO.) ' 

14 3 114 

21 6 2^ 

28 5 Si 

March 7 4 1 

dimi. no CO. 14 4 7^ 

no CO. 21 

no CO. 28 

no CO. Apr. 4 

no CO. 11 

dimi. 18 3 5^ 

25 3 2 

May 2 2 7i 

9 3 24 

16 3 5^ 

dimi no CO. 23 2 11^ 

30 6 8 

June 6 13 3 

13 10 10^ 

20 8 6 

27 2 3 

^'' Ijuly 4 2 3i 

nocOb) * 

11 19 6J 

18 15 el 

85 7 54 



Week 



1690 Aug. 1 
8 

15 
22 

29 

Sept. 5 

Ton. lOt. 12 

no CO. 19 

no CO. 26 

Oct 3 

10 

17 
24 

69. Sd. I 

Com. P. f ^^ 

Nov. 7 

14 

21 

28 

Dec. 5 

12 

19 
26 

1691 

dimi. Jan. 2 
dimi. no co. 9 
16 
23 
30 
Feb. 6 
13 
20 

27 

Ton. March 6 

13 

20 

27 

Apr. 3 

10 

17 
24 



13 
4 
3 
5 
4 

6 



J 



s. d. 
6 5^ 
11 11 
3 Si 
3 3 

3 10 
5 

14 24 

2 11^ 

4 1^ 
4 10^ 
4 Si 
4 2^ 

9 2i 

4 2^ 

3 ol 

4 11^ 
3 lOi 

16 2i 
3 11 

3 8 

4 5i 

1 10^ 
4 04 

4 4 

5 24 
4 6 

4 10 

5 
3 9 
8 4 



3 
2 

7 
74 



4 54 

5 14 
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Week 
ending 

1691 May 1 

8 
15 

29 

Ton. ) J - 

> June 5 
10*. / 

12 

19 

26 

July 3 

10 

17 
no CO. 24 

no CO. 31 

no CO. Aug. 7 
dimi. no co. 14 

21 

28 
Sept. 4 

11 
no CO. 18 

25 
Oct. 2 

9 

16 
23 
SO 
Nov. 6 
13 
20 

27 
Dec. 4 
11 
18 
25 

1692 Jan. 1 
no CO. 8 
no CO. 15 

22 

29 



s, d. 



5 
5 
4 

5 
6 






li 

13 6i 



3 l\i 
9i 



1 
64 



3 
4 
3 

7 
7 



1 
4 
3 



64 







4 24 

5 74 



1 
3 

4 
3 



4 

54 
5 

34 

4 84 

4 

4 

3 

3 

2 



94 

44 

94 

04 

74 
3 104 

6 7 

7 

5 

3 

3 

1 



24 


9 
9 
04 



4 



ending *• «*• 

1692 Feb. 5 7 04 

12 4 .0 

19 5 
no CO. 26 1 11 

March 4 7 6 

11 3 8 

18 5 4 

25 4 64 
Apr. 1 4 34 

8 10 7 

15 4 10 

22 4 

29 5 9 

May 6 4 84 

13 8 04 

20 3 10 

27 3 6 
June 362 

10 5 14 
17 5 1 
24 3 7 

July 14 6 

8 6 6 

15 4 84 

22 5 1^ 

29 4 6 
Aug. 5 5 

12 5 04 

19 4 4^ 

26 5 
Sept. 2 3 94 

9 5 84 

16 4 

23 4 84 

30 5 6 
Oct. 7 3 10 

14 6 24 

21 7 

28 5 84 
Nov. 4 5 6 

11 5 



Week 



1692 Not. 18 

25 
Dec 2 

9 
16 
23 
30 

1693 Jan. 6 

13 
20 

27 

Feb. 3 

10 

17 

24 

March 3 

10 

17 
24 
31 

Apr. 7 
14 
21 
28 

May 5 
12 

19 
26 



s. d. 

4 

5 34 

6 2 

3 74 

7 9 

5 114 

7 24 

4 10 

8 4^ 

6 1 
13 64 

6 

6 1 
11 64 

7 

8 74 
5 

7 
6 



64 

54 
04 



4 11 



5 
4 
8 

7 
8 
4 
5 
7 



64 
6 



14 
3 

84 


24 



10 CO. ) 

limi. / 



no 

dimi 

no ca dimi. 9 
16 
23 

no CO. dimi. 30 



June 270 



2 
5 
5 
3 



!^?-}juIy 
imi. J 



no 
dimi 



7 3 



14 
21 
28 
Aug. 4 
11 



5 

7 

5 

11 

4 



4 

94 

54 
34 

74 

3 


04 
2 

54 



xc 



NEWTON'S WEEKLY BUTTERY BILLS. 



Week 


^. 


A 


Week ^ 


d. 




1693 Aug. 18 


5 


3i 


1694 Jan. 26 5 


74 


1699 


25 


4 


10 


Feb. 2 6 





no CO. Sept. 8 1 6 


Sept 1 


6 





9 6 


« 


no CO. Dec. 116 


8 


6 


3 


• • • • « 




1700 


noco. dimi. 15 


4 





1698 [In this and fol- 


no CO. Mar. 1 1 6 


no CO. M. 22 





6i 


lowin|( years we have 


noco. May 31 1 6 


noco. dimi. 29 


2 


Hi 


copied only those 


no CO. Sept. 6\l 6 
C.P. J6 8 


Oct. 6 


5 





dates where a charge 


13 


5 


4 


is put opposite 


his 


noco. Nov. 29 1 6 


20 


5 


3* 


name. The sums con- 


1701 


27 


4 


5i 


sist principally 


of 


noco. Mar. 1 1 6 


Nov. 3 


4 


3i 


quarterlypayments.^ 


no CO. May 30 1 6 


10 


5 


III 


no CO. June 3 1 


6 


no CO. Sept. 12 1 6 


17 


8 


H 


noco. July 22 ... 


■ ■ • 


Nov. 21 6 4 


24 


6 





no CO. dimi. 29 3 


6 


Nov. 28 iEl 10 


Dec. 1 


7 


4i 


no CO. Aug. 5 ... 


. • . 


no CO. Dec. 5)1 6 
Lett / 5i 


8 


3 


7 


no CO. Sept. 9 1 


6 


15 


5 


7i 


no CO. Dec. 2 I 


6 


no CO. C. P. 26 6 8 


22 


6 


2 


1699 




1702 


29 


9 





no CO. Feb. 24 1 


6 


no CO. Mar. 6 1 6 


1694 Jon. 5 


5 





no CO. June 3 1 


6 


May 8, name disappears 


12 


5 


51. 


"•-}ju„..a6 


8 


from list of fellowd. 


19 


5 


6 


1 





TABLE OF NEWTON'S LECTURES 

AS LUCASIAN PROFESSOR. 



NEWTON'S LECTURES ON OPTICS 
(MS. Univ, Libr. Dd. 9 67.) 



[The numbers on the right designate the pages 
left the pages in the work us printed 



1— 13 
IS— 25 
26— 34 
35— 41 
42— 52 
53— 62 
62— 73 
74— 85 

85— 95 
95—105 
105—116 
116—125 
126—136 
1S7_146 

146—152 

[145>153 

153—164 

164—171 

171—181 
182—189 
189—197 
197—207 
207—215 
215—226 
227—239 
239—247 
248—260 

261—269 



Opticas pars 1' — varia. 
Ex eodem— exigit. 
Jam liquet— -determinentur. 
Sectio 2^ — reflexos. 
Cum eandem — attolluntur. 
Problematic— de aliis. 
Ad eundem — videar. 
Sectio 3^ — ^proximo. 

Prop. 12 — sequales. 

Lemma 5—ixxv, q . s. d. 

Prop. 17 — sufficiant. 

De radiorum — GXH, 

Sectio 4*^ — ^possunt. 

Prop. 32— definitur. 

Prop. 3(S — censeam. 

Opticas pars 2***— disceptatnrus. 

Prop. 1 — nequeant. 

Prop. 2 — censeam. 

Prop. 3— commisceantur sibi. 
Adheo— judicaveris 
Verum — manifestum est. 
Quinetiam — Prisma. 
Ad haeo— cogantur. 
Prop. 5 — subjicient 
Sect 2'**— emergentis. 
Antequam — ^liceat. 

2 De Phasnomenis — ^possint. 

3 De Phaenomenis— dicere. 



in the MS., those on the 
Lend. 1729.] 

Jan. 16,^. 
Lect. 1(1—6) 
Lect 2 ( 6—12) 
Lect. 3(12—17) 
Lect. 4(17—21) 
Lect 5(21—28) 
Lect 6(28—33) 
Lect 7 (33—39) 
Lect. 8(39—44) 

Octob. 1670. 
Lect 9(45—49) 
Lect. 10 (49—54) 
Lect. 1 1 (54—60) 
Lect. 12 (60—64) 
Lect IS (64—69) 
Lect. 14(69—73) 
Lect 15 (74—77) 
Lect. 1(1—5) 
Lect. 2 ( 5—1 1) 
Lect 3 (11—17) 

Octob. 1671. 
Lect 4(17—23) 
Lect 5 (23—29) 
Lect 6(29—34) 
Lect. 7(34—41) 
Lect 8 (41 — 46) 
Lect. 9(*6— 54) 
Lect. 10 (54—63) 
Lect 11 (63—68) 
Lect 12 (69—77) 
Lect IS (78—84) 



xcu 
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Octob. 1672. 
269 — 277 4 I>e Phsenomenis—- patebunt. Lect 14 (84^-90) 

278 — ^285 Notissimum — ^inferioris. Lect 15 (90 — 96) 

285 — 291 Superest— decrevi. Lect. I6 (96 — 101) 

The MS. does not seem to be in Newton's hand, except some cor- 
rections here and there, almost all the marginal notes, the diagrams and 
between 2 and 3 pages at the end. It was put into the hands of the 
Vice-chancellor and delivered by him to Robert Peachy to be placed 
in the University Library, Octob. 21, l674. 



LECTURES ON ARITHMETIC AND ALGEBRA. 
(MS, Univ. Libr. Dd. 9. 68.) 

[The numbers on the left refer to the pages in the edition published 

by Whiston, Cantab. 1707.] 



Octob. 1673. 



1 — 9 Computatio vel fit — in eadem ratione. 
11 — 15 De Additione — '-^Oa? Jaa-xx, 



15 — 17 De Subduction 



-7s + |. 



18 — ^21 De Multiplicatione 



aah 



22 — ^25 De Divisione — homogeneas. 

25 — 30 Quod si quantitas — sufficit. 

31 — 34 De extractiono Radicum — 279* 

34—37 Extractionem radicis^-observandum est 

37—40 E simplicibus — radicibus. 

41, 42, 51, 52* De Reductione 9 be 

53 — 55 Quod si divisor — ^- . 

zl 

55 — 57 Do reductione Radicalium— et sic in aliis. 

62—66 De forma .^uationis — = x^. 

66 — 68 Reg. 4— docere. 

69 — 72 De duabus — linquo. 

72 — 74 Exterminatio — x d/= 0. 

74—76 Reg. 3 — asymmetria. 



Lect. 1 
Lect. 2 

Lect. 3 

.Ljecb. 4 

Lect. 5 
Lect. 6 
Lect. 7 
Octob. 
Lect. 1 
Lect. 2 
Jject. 3 

Lect.4 

Lect. 5 
Lect. 6 
Lect. 7 
Lect. 8 

Lect. 9 
Lect. 10 



1-5) 
8) 



8—10) 

10—12) 

13—15) 

15—18) 

18—21) 

1674. 

21—22) 

22—24) 

25—27) 

27—28) 

28—29) 
30—32) 
32-33) 
33—35) 
35—37) 
37— S8) 



* The ptrt De Inventione Diviaorum— totam quantitatem« pp. 42'— 61, is taken from 
the end of the MS. 
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76 — 79 Q,nomodo Qiifeetio — detetmmandtt. 

7^- 81 Ctetemm ut faujnsmodi — « = 11. 

81— 85 Prob. 5— «t« 24. 

85— 89 Prob. 7—2 aolidia. 

89 — 91 Prob. iO — 36 bobua. 

91 — 9* Prob. 12 — dilntur. 

94— 96 Piob. 16— solutionea. 

97 — 104 -Quomodo Quit-Btionea— -conetur. 

10*— 109 Sed ut hiijusniodi— +2a6c. 

109 — IIS CEeterum ut pateat — sequentibua. 

1 IS — 1 16 Quod ad Oeometriam — tndere. 

116—119 Prob. I. — =*. 

119—182 Prob. 4— & BAG. 

128-124 Prob. 'j—JitVTv. 

124 — 126 Prob. 9 — secabit. 

127 — ISO Prob. 1 — conditiones. 

130— ISS Prob. 13 — elucBUcet 

183—136 Prob. 14 — quinquiMctioneni, &c. 

136—139 Prob. 16— rarius. 

139 — 148 Prob. 18 — parollelognuninuin. 



142 — 145 
145—151 
151—152 
152—156 
156—159 
159—161 
162—164 
165—168 
168—171 
171—178 



Prob. 80 — erit Ellipsis. 
Prob. 22 — qHantitfttein j». 
Prob. 24— ad BE. 
Prob. 2(> — qitiisitiiin D. 
Prob. 29 — proportionaloB. 
Prob. 3 — satiefacict. 
Prob. 3S— =0. 
Prob. Sr> — equates. 
Idem lireviuB — alttriua ad A- 
Prob. 37— rectam FE. 



172—174 Prob. 38- lungitiidinem DC. 

174—176 Prob. 3g— q.b.f. 

176 — 179 Prob. 40— m.iiiif<-8tum est. 

179 — 182 Prob. 41 — oportuit. 

182—186 Prob. 42— = rZ. 

1 86 — 1 89 Analyseos — invenienda. 

189— 192 Prob- *3 ^• 



Octob. 1675. 
Loot. 1 (39—41) 
Lect. 2 (41—42) 
Leot 8 (42—44) 
Lect 4 (44—47) 
Lect 6 (47—48) 
Lect 6 (48—50) 
Leot 7 (51—52) 
Leot 8 (52—58) 
Led. 9 (58—62) 
Loot 10 {Gi—65) 

Octob. 1676. 
Lect 1 (65—67) 
Leot 2 (67—69) 
Lect 3 (69—70) 
Lect. 4 (70—71) 
Leot- 5 (71—72) 
Lect. 6 (78—74) 
Lect 7 (74—7^ 
Leot 8 (76—78) 
Lect 9 (78—79) 
Lectio (8ft— 81) 

Octob. 1677- 
Leot 1 (81 — 83) 
Lect 2 (83—85) 
Lect 3 (85—86) 
Lect 4 (86—89) 
Lect 5 (89—91) 
Lect 6 (91—93) 
Lect. 7 (93—94) 
Lect 6 (94—9^ 
Lect 9 (96-99) 
Leot 10 (99—100) 

Octob. 1678. 
Lect 1 (100—101) 
Lect 2 (101—102) 
Lect 3 (102—104) 
Lect 4 (105—106) 
Lect 5 (106—109) 
Lect.6 (109—111) 

Octob. 1679- 
Lect I (111—113) 
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192 — 195 Prob- 44— cogntwra potest- 

195 — 197 Piob. 45 — mpet buem. 

197—199 Prob. 47— latere triangnli. 

199-^01 Prob. 48— trianguluin qua-aituoi. 

gOl^OS Prob. 49 aabb = 0. 

SOS— 804 Prob. 51— ilia quKsita. 

805 — 207 Prob. 52— trajecit. 

207—209 Prob. 53— Q.E.I. 

209— ail Prob. 54— quasitje. 

211-^13 Prob. 55— aqualia eat 

218—815 Prob. .'iS— ct EO. 

215—216 Hoc modo — Conica Sectio. 

818 — 821 Quod si quatuor — potest. 



281-^24 Prob. 58 5-7 if^ + CD. 



iA 



224—327 
227-230 
831—434 
234—840 
2*0—243 
843—847 
847—250 

250—853 
253-^57 



47—50 
50— 



Lect.8 (114—115) 
Lect 3 (lift— 117) 
Lect 4(117-118) 
Lect. 5(118—119) 
Lect 6(119— 120) 

Octob. 1680. 
Lect 1 (180—121) 
Lect 2 (121—124) 
Lect S (124—125) 
Lect 4 (125—127) 
Lect. 5 (127—188) 
Lect 6 (128—130) 
Lect 7 (130—183) 
Lect 8 (133—134) 

Octob. 1681. 
Lect 1 (134—137) 
Lect 8 (137-140) 
Lect. 3(140—143) 
Lect 4(143—147) 
Lect. 5 (147—153) 



263—866 
866—872 
872—277 



Prob. 59— im 

Prob. 60— = *. 

Piob. 61 — o[jortebit. 

Quomodo ^quatioues — ait pw. 

Sunt tunen radices— imposeibilcs dote. Loot 6(153 — 157) 

Ubi termini duo — dctegi posaiint. Lect. 7 (157 — 16I) 

Eadem operalloDC — limit) bua eqnationiiin. 

I^t 8(161—164) 
Elx .£qiiatioDDin — lemotiasimam - 5. Lect 9 (l6^— 167) 
Si inter BumiDam— connatuat Lectio (167 — 172) 

•Octob. 1682. 
Lect 1 (172—176) 
Lect 2 (176—180) 
Ijcct 3 (180—185) 
Lect 4(1S5— 188) 
Lect 5(188— 192) 
Lect 6 (198—196) 
I-ect 7 (197—803) 
Lect 8 (203—207) 



Honun vero — investij^ds sunt. 

Si QoUus oocurrit * + 7 = 0, 

Si mdlua invcniri 66* =0. 

K qnantiUtia — kx + 1 (p. 258). 
£xempli gmtia — Jaa-t-cc. 
Hact«nu8 — proponebatu r. 
8i (eqoatio — quadraticc 
AcliangBn— potuonint- 



■ The DuUcr ia Ledum 1—4 ii giTea in > mudiiinl Ibnn U dw Nil of the US.,wiili 
tdicBcliun thu iiihouiJ be inwrtcd U ui catlict put of t)i« Tolumc. Fur (Itew Ibur lM> 
Mra% tbaratnc, H > imponiblc 10 fin cuct tefcraoon W the pafa "t t^ printed book. 
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xcv 



277,58—61 
279—284 



284—289 
289—293 

293—297 

297—299 
299—302 

303—307 
307-310 
311—317 

317—321 
321—326 



Hactenus 8»qaationiim — 1 1 + ^125. Lect 9* (207 — ^ 1 0) 
Hactenus sequationum proprietate»— adhibetur. 

Lect. 10 (211—215) 
Octob. l683t 
Lect. 1 (216—219) 
Lect. 2 (219—222) 
Lect. 3 (223— 22Q 
Lect. 4(226—228) 
Lect. 5 (228—231) 
Lect. 6(231—235) 
Lect. 7(235—237) 
Lect. 8 (238—243) 
Lect 9 (244—247) 
Lect. 10 (247—251) 



Si cui — ^iininoror. 
Proponatnr jam— constmenda. 
Solvuntur etiam— demonstiantnr. 
Constmenda jam — demonstrandi. 
Proponatnr jam— compingnntur. 
Has sunt — ^Prop. xzxii. 
Quod si — nimius sum. 
Hactenus — ^habeatur — r. 
Demonstratur— et BC, 
Scholium — proportionalium x. 



At the end of the Volume are corrections and additions by Newton, 
and ^^De Inventione divisorum — ^nihil relinquit" (pp. 42 — 51 of printed 
book.) 



LECTURES DE MOTU CORPORUM 
(MS, Univ. Lihr, Dd. 9. 46.) 

[The numbers on the left denote the pages in the Ist ed. of the 
Prineipia : those on the right the leaves in the MS.] 

The title is ^' De motu corporum Liber primus." It forms the 

draught of the Ist book of the Prineipia, see p. 20.% note. 

Octob. 1684. 

1 — 11 Definitiones...Tnictatum sequentem composui. 

Lect. 1(1—9) 

12 — 20 Axiomata sive Leges Motus...et motus eorum inter se. 

Lect. 2 (10—16) 
20 — 29 Schol. Hactenus prineipia tradidi. . . 

...in ultima ratione partis ad partem. Lect* 3 (16 — 20) 



** In the corrections at the end of tlie MS. part of this Lecture b ordere<l to be trans- 
ferred to an earlier place in the Volume, and accordingly it appears in pp. 58 — 61 of the 
printed book. 

f The MS. in Lambeth Library, No. 592, (quoted by Rigaud, Essay, p. 97, note) 
entitled " IngououietriaB Fuudameuta a Viro CI. Isaaco Newton, Matheseue Profes- 
hoie, on no 1683 data/* contains merely rules for the solution of plane and spherical 
rriangles given to Henry Wharton probably at one of those private le:»ons mentioned 
in p. zlv. It consists of two folio leaves (i.e. of two pages and seven lines on the last 
page, the second being blank), forming part of a volume entitled ''Scripta Academica 
&a annos inter 1682 et 1686, a me ftusta " &c. in Wharton's handwriting. 



xcvi TABLE OP NEWTON'S LECTURES. 

09 — 36 Lemma v. Similium figuntfam...diminuenda8 due limite. 

Lect." 4 (20—25) 
37— 49 Artie, n. De Inventione Virium Centripetarum... 

...in centrifugam versa. Lect 5 (25 — 31) 
50 — 56 Artie, m. De motu corporum in Conicis Sectionibus ezoen- 
trici8...majoribiis axibus EUipsedn. Lect* 6(31 — 36) 
56 — 63 Prop. XVI. Theorema vin. lisdem positis... 

...nimis obvias non adjungo*. Lect. 7(36 — 39) 
67— Lemma xvt. A datis tribu8...pergo jam exponere. 

Lect. 8(39-42) 
115 — Prop. XXI. Prob. xin. Posito quod vis.... Lect. 9 (42 — ) 

breaks off at fol. 44, in Prop. xxiv. with the words ^^gTrando, aroum 
Kk." Princip.]^. 118. 

Octob. 1685. 
79— 88 Prop. XXII. Prob. xiv....Problema impossibile est. 

Lect. 1 (58—63) 
89 — 98 Prop. XXVI. Prob. xvin....8imilem et aequalem. <^ e. f. 

Lect 2 (63—68) 
98 — 107 Lemma xxvn....irrationalem ut sequitur. 

Lect. 3 (68—73) 
107 — 114 Prop. XXXI. Prob. xxin....pergo jam exponere. 

Lect 4(73—76) 
115—125 Artie, vn. De corporum a8censu...ad aream DLme. 

Lect. 5{76-S3) 
(whole of 7tb section.) 
125 — 131 Artie, vm. coutinens Inventionem erbium in quibus... 

. . .adjiciamus pauca. Lect. 6 (83 — 86) 

(whole of 8th section.) 
132 — IS** Artie, vni. {error for ix.}... oblique ascendere. 

Lect. 7(86—89) 



* *^ Demonstrationes hujus et praecedentis ut niinis obvias noD adjungo.** In the 
Prineipia the demonstrations of these two propositions ( 17th and 18th MS., 18th and 
19th Prineip.) arc given complete. 

t This is Lemma xvi. of the Prineip, p. 67. The Prop, which follows it in the MS. 
is Prop. xiz. Prob. xi., being Prop. xxi. Prob. xiii. of the Prineip, pp. 68, 69. The 
reference to Lahire is not in the MS. having probably been suggested by Ilalley. 
(Newton to Halley, Octob. 18, 1686. Rifraud's Appendix, p. 47). 

Prop. XX. Prob. xii. in the MS. is Prop. xxx. Prob. xxn. in Prineip, p. 104. The 
difference in the numbers of the propositions arises from the circumstance of tbe 5th 
■ection which contains eight propositions having been afterwards inserted. 

After Prop. xx. comes a scholium containing the approximate solution of the same 
problem for the ellipse and hyperbola. Then follows the clause " Hactenus... exponere " 
as in Prmctp. p. 114. 



TABLE OP NEWTON'S LECTURES. xcni 

1.37 — 144 Prop. xlv. Prob. xxxi....8ubinde determinamus. 

Lect- 8(90—95) 
1 45 — 1 52 Artie, x. De Motibus Corpomm . . . semper peragent q. e. d. 

Lect. 9(95—99) 
153 — Prop. LH. Prob. xxxiv. ... Lect 10 (99 — ; 

breaks off in Prop. liv. with the words ^^ qutivis altitudine CT per." 
Princip. p. 159* 

The MS.> it will be seen, is imperfect, ending abruptly at the second- 
page of fol. 102. Foil. 37 — 44 are repeated^ one set being the first 
draught, the other as printed in the Prineiptay pp. 57 — 73. The na- 
ture of the former will be understood from the following outline. After 
Corol. 6. In Parabola^ &c., and the other corollaries comes ' 

Prop. XVI. Prob. vin. being Prob. xvu. Prob. ix. oiPrindp. 

then, xvn ix xvin x. ...:. 

without demonstration. 

then Prop, xvin x xix xi ..; 

without demonstration. 

then Lem. xv Lem. xti. of Princip. 

Prop, xrx Prop, xxi 

XX XXX. ...(seenotetp.xcvi). 

XXI xxxn 

xxn xxxm 

xxni xxxrv 

xxiv.asfiEuras'^arcumKk"... xxxv 

The latter set and foil. 55 — 58 as far as ^* absurdum est. q. b. d.'' 
{Princip. p. 79) ft^ not divided into Lectured. Fol. 45 is numbered 5^ 
apparently by a clerical error, which is propagated through the remainder 
of the MS. 

In binding the volume the sheets seem to have been taken at ran- 
dom. When the disjecta membra are brought together they form a 
whole, as follows : 

1—57 De motu corporum...ad tangentem. ( 1 — 36) 

51 — 73 Corol. 6.... in rectam qu& quaevis (37—44) 

(The other 37-^4 in the MS. is the rough draught of this.) 

73 — 88 quaevis ex punctis...duee evadent {55 — 62) 

88 — 118 parallel£e...arcum Kk {6S — 78) 

118 — 133 describere...moveri possunt (79 — 86) 

133 — 144 est in triplicata...usurpamus plana (87 — ^94) 

144—159 his parallela... altitudine CT per (95—102) 



xcviii TABLE OF NEWTON'S LECTURES. 



LECTURES ON THE SYSTEM OF THE WORLD. 
From a Copy in Cotetf$ hand in Trin, Coll. Library, (R. 16. 39). 

Db Motu Cobporum Libeb*. 

1 — 8t flzas in supremis — ^Astronomi. Pnelect. 1. Sept. Sp. 1687. 

8 — 16 Martem — duplicatem. Lect. S. 

16 — 22 Stabilita — ^fiiligine. Lect. 8. 

22 — 27 AnalogisB— modum. Lect. 4. 

27^33 DesigDet — ^intelligetur. Lect. 5. 

Here Cotes's copy ends. The remainder of the treatise, however, 
(not divided into Lectures) is bound up in the same volume, and was 
probably obtained by Professor Smith from Charles MoijKan of Clare 
Hall, for in the Library of that College there is a MS. copy of the 
treatise which belonged to Morgan, who states in a note that the first 5 
Lectures were oonmiunicated to him by Smith, and the remainder by 
Martin Folkes. 



* This is the title in the MS., not " De Mnndi Systemate" as in the printed book 
(Land. 1731). This tract, drawn up ^'methodo populari at a pluribus legeretur " was 
intended to form the 3d book of the Prtnetpia, but readers who have not mastered the 
principIeB, says the anther, ** vim consequentiarum minime percipient, neque prajn- 
dicia deponent qoibus k mulds retro annis insuevemnt," and therefore '* ne res in dis- 
patationes trahator, summam libri illius transtoli in Propositiones, more Mathematico, 
at ab lis iolis legantar qai prindpia prios evolverint." (Introdaction to 3d book of 
Prineip,} 

t The nambeis refer to the pages in the printed book. 
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SIR ISAAC NEWTON 



AND 



PROFESSOR COTES, 



^. 



CORRESPONDENCE &c. 



LETTER I. 
BENTLEY TO COTES. 



Dear Sir, 
I waited to day on S' Isaac Newton, who will be glad 
to see you in town here, and then put into your hands one 
part of his Book corrected for y* press. I shall get of him 
a Character of IMf Hussey ; but we both apprehend y* 
Interest rather than Merit will prevail in y* Election, & y* 
one Coleson has y® best friends. D*" Ayloff I suppose has 
given you a Bill* of 100*** payable here in London at 14***^* 
sight ; I must desire you to transfer y' Bill to MT Smallwell 
in part of payment ; for y* former bill I gave him upon 
y** Marquiss of Dorchester's Steward will not be p** yet. 
So y* if you send the Bill by Mascal y* Carrier to have it 
accepted, & from thence to bring it to me, I will take 
Smallwells receipt for so much money. Pray let me know, 
when you think of coming up hither. 

I am. 
Your affectionate friend & Serv* 
Cotton House. {May 21. 1709.} Ri: Bentley. 

For Mr Cotes Fellow of Trinity 
ChJUge in CamMdg. 

The post mark of this letter, though at first sight scarcely legible, 
may I think be pronounced to be May 21, and the year is pretty 
clearly 1709. About the middle of July Cotes is in London (in his 
letter of Feb. 15, 1711 9 to Jones, he mentions his having been last 



* I can discover do traces of this bill in any of the College Account Books. 
It may possibly have come into the Chapel Account, for which Cotes, as superin- 
tendent of the repairs of the Chapel, kept a separate book of receipts and disburse- 
ments. Whether this book is still in eiistence 1 am unable to say. 

1 
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in town "about a year and a half ago") drawn thither, no doubt, 
by this note of Bentley'a, and expecting; to take with him down to 
Cambridge the first inatalment of Newton's corrected copy of the 
Principia. Newton however ia still reluctant to part with it, having 
probably some further improvements to make, but promises to send 
the copy down in about a fortnighL So Cotea returns to Cambridge 
without tlie " one part of the book corrected for the press," which 
Bentloy's letter had informed him was ready to be put into his hands 
some eight weeks before. The copy does not arrive in that fort- 
night, nor in the next. The long vacation being nearly half over 
and no signs of the promiticd copy appearing, the young editor be- 
comes impatient. Hence his letter of Aug. IQ, which however pro* 
duccd no apparent eifect, until his next-door neighbour Whiston, one 
evening probably in September, newly arrived from London, (he is 
known to have been in Cambridge on the 29th of that month) put 
into hia hands "the greatest part of the copy of the Principia," end- 
ing at Prop, xxxjii Cor. 2 Lit. ii p. .120. That is followed some 
time afterwards by Newton's letter of Oct. 11, which apparently did 
not come through the post, being brought perhaps by some membot 
of the Uniyersity coming up on the beginning of term. Whiston, 
whoso autobiography records so many other things certainly of not 
greater importance, makes no mention of his being employed as a 
messenger on this occasion : so absorbed was he in his Arian heresy 
utA Apostolical Constitutions, with regard to which he tells us "bis 
best friends began to be greatly affrighted this summer at what they 
hod heard he was going about." It is not likely that he found his 
old patron wanting in the duties of friendship at this critical period 
of his life, and it is not impossible that Sir Isaac, in delivering to him 
a portion of a work containing w) much close and profound reasoning, 
may have dropt a word of caution into his ear. 

The "election" referred to in this letter ia probably that of a 
Head Master of Sir Joseph Williamson's Free Mathematical School 
ftt Rochester, the electors to which post are some 17 in number, 
consisting of the Mayor, Recorder, eldest Resident Prebcndarj-, &c. 
The Rev. John Colson was the first Head Master of this school, and 
wu appointed June 1, 1700. Ho resigned the place March J, l7o. 
OB being elected Lucasian Professor. Ho was entered at Emmanuel 
April 23, 172H, and was one of the 71 persona in the King's list 
(William Warburton was another of the number) on whom the de- 
gree of M. A. was conferreit at George ll'g visit to the University, 
April 2a. 172fl. Un coming to reside as Lucasian Professor at Cam- 
bridge, be was appointed Taylor Lecturer at Sidney CoU^e, where 
he was ndmittod "in conTietnin socionim" It March 17a> letat. flflijj 
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» 

It was for the purpose of boarding with this same Colson^ and being 
instructed by him 'Mn Mathematics and Philosophy and humane 
learning," that Garrick set out from Lichfield on the morning of 
March 2, 173f for London, accompanied by " one Mr Johnson," who 
was going *'to try his fate with a tragedy, and to see to get him- 
self employed in some translation^ either from the Latin or French." 

Christopher Hussey was a senior Bachelor of Arts of Trinity Col- 
lege, and was elected Fellow the following October. On Whiston's 
expulsion from the University (Oct. 30, 1710), he was appointed by 
him as his deputy in the Lucasian Chair, and '' was ready to perform 
his duty, had not the heat of that time prevented him." Whiston's 
Memoirs I. 312. He was afterwards an unsuccessful candidate for 
the Professorship against "Blind" Saunderson (Nov. 20, 1711). See 
letter cvni, note. 

A slightly different date is assigned to this letter in the Bentley 
Correspondence (p. 378), and a widely different one is mentioned as 
being suggested by Bishop Monk (ib. p. 787). 



LETTER 11. 
COTES TO NEWTON. 



S'. Cambridge August 18***, 1709. 

The earnest desire I have to see a new Edition of Y^ 
Prineip. makes me somewhat impatient 'till we receive Y^ 
Copy of it which You was pleased to promise me, about 
the middle of the last Month, You would send down in 
about a Fourtnights time. I hope You will pardon me for 
this uneasiness from which I cannot free my self & for 
giveing You this Trouble to let You know it. I have been 
so much obliged to You by Y"^ self & by Y' Book y* (I 
desire You to beleive me) I think my self bound in grati- 
tude to take all the Care I possibly can that it shall be 
correct. Some days ago I was examining the 2*** Cor: of 



* In this Corollary is determined the Attraction of a Spheroid on a point in its 
axis produced, the attractive force of each particle varying inversely as the square of 
the distance. A paper by Cotes containing the investigation is still preserved in the 
volume from which these letters are taken Nos. 24 and 25. 

1_2 
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Prop 91 Lib i and found it to be true by y* Quadratures 
of y* !•* & 2^ Curves of y* 8*^ Form of y* second Table in 
Y' Treatise De Quadrat. At the same time I went over 
y* whole Seventh & Eighth Forms which agreed with my 
Computation excepting y* First of y* Seventh & Fourth of 
y* Eighth which were as follows 

^de — - 2d/ Sdeea + ^dfgs 

Form : 7. 1. — ; « t 

^veg - riff 

Form: 8.4. +S6d6/gr -^Sdegg ^28defg -\6deeg 

-\5dp -^dffg +10cf/^ +\Odeff _^ 

24»fieg' - e^ffgg 

I take this Oportunity to return You my most hearty 
thanks for Y' many Favours & Civilitys to me who am 

Y' most Obliged humble Servant 

For S' Isaac Nbwton at hU House Roger Cotes. 

in Jermin Street near St Jameie 
Church Weitminster. 



LETTER III. 
NEWTON TO COTES. 

S' 
I sent you by M"^ Whiston the greatest part of y* copy 
of my Principia in order to a new edition. I then forgot 
to correct an error in the first sheet pag 3 lin 20, 21, & to 
write plusquam duplo for quasi quadruph & pbisquam de- 
euplo for qwiri centuph*. 



* TbMC two correctioni are not adopted literally in the 2d edition, the ^ quasi" for 
which Newton here ■ubttitutea ^^pliuquam" being still retained in it. Perhaps Cotes 
bad already altered the ''qaadraplo" and ^^centaplo" before receiving this letter, as 
so obnons an error could scarcely have escaped his attention. In the passage referred 
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I forgot also to add the following Note to the end of 
Corol. 1 pag. 55 lin 6. Nam datis umbilico et puncto 
contactns & positione tangentis, deseribi potest Sectio 
coniea qiue eurvaturam datam ad punctum illud habebit. 
Datur autem curvatura ex data vi eentripeta: et Orbes duo 
se mutuo tangentes eadem vi deseribi non possunt. 

I thank you for your Letter & the corrections of y* 
two Theorems in y® treatise de Quadratura. I would not 
have you be at the trouble of examining all the Demon- 
strations in the Principia. Its impossible to print the book 
w*^out some faults & if you print by the copy sent you, 
correcting only such faults as occurr in reading over the 
sheets to correct them as they are printed off, you will 
have labour more then it's fit to give you. 

M*". Livebody is a composer (I mean M' Livebody who 
made the wooden cutts) & he thinks that he can sett the 
cutts better for printing off then other composers can, and 
offers to come down to Cambridge & assist in composing 
if it be thought fit. When you have printed off one or 
two sheets, if you please to send me a copy of them I will 
send you a further supply of wooden cutts. 

I am 

Yo^ most humble & faithful servant 

London. Octob. 11. 1709. Is. Newton. 

For W Cotes Professor of Astronomy 
in the University of Cambridge <U 
his Chamber in Trinity College. 

Shortly after the date of the above letter, Newton changed his 
residence from Jermyn Street to Chelsea. Flamsteed, writing to Ab. 



to, Newton, speaking of a ball shot horizontally with a given velocity from the top of a 
mountain to a distance of two miles before it reaches the ground, says, (as the words 
stand in the 2nd and 3rd editions) " dupla cum velocitate quasi duplo longius per- 
geret, et decupla cum velocitate quasi decuplo longius." When he wrote ^'quadniplo " 
and *' centuplo," he was probably thinking of oblique projection. The passage in 
question occurs in some additional remarks in illustration of Def. v., which were not 
given in the 1st edition. The MS. of them, unfortunately, does not appear in the 
Newtonian Volume. 
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Sharp Oct, 35, (Baily, p. 272) saj-a : "He ]Sir Isaac] ia now re- 
moving to Chelsea, and has Ijcen lately much talked of; but not much 
tohis ikdvontage, Our Society jtlie Royal Society! '^ ruined by hia 
close, politic, and cunning forecast ; I fear past retrieving, for onr 
Doctor's |Sloane[ TnuiBoctions have been twice burlesqued publicly; 
and now wo have had none published I think this four months." This 
buKt of spleen would seem to be in anticipation of the resolution passed 
by the Council of tlie Society Nov. 9, ordering Flaniateed's name " to 
be left out of the list of the Society for next year for not having com- 
plied with the order of Council made 12 Jan. 170|" relative to the 
payment of arrears. 

Here there U a break of 6 months in the correspondeace until we 
come to Cotes's letter of April 15, 1710. by which time nearly half 
of the whole work was printed off, the part then finished ending at 
p. 224, (SntI ed.) in the middle of the Lemma (II Lib. 2) in which 
the principles of fluxions are explained. 

A notd by Mr Howkins states that there is wanting a letter of 
Cotes to Newton, dated Apr. », 1710, " de Cor. 1 and (i Prop, ix- 
Lib, 2." No. 33 contains a draught in Cotea's writing of these two 
Corollaries, and two additional steps in the proof of the Proposition, 
but not (with the exception of the btler of the two steps) as tlicy 
stand in the second edition. On the some paper Cotes has also written 
" delo Cor, 4 and 5, Prop, viii." which are accordingly omitted in the 
2nd ed. It ia probable, therefore, that if this missing letter of Apr. 9 
referred to the Corollaries mentioned by Mr. Howkins, the proposed 
omission of Cor. 4 and 5, Prop, vin, and the introduction of the two 
Bteps into the reasoning of Prop. ct. in order to avoid a reference to the 
latter of the cancelled corollaries would also form a part of its oontonts. 

But besides this letter of Apr. 9 and Newton's answer to it, there 
is good reason for supposing that at least one other pair of letters 
passed between them during the interval from October to April. For 
(1) it seems probable that Cotes would return some answer to Newton's 
luttcr of Oct. 1 1, in explanation «f bis not adopting thu precise language 
of the emendations contained in it ; and at all events he would attend 
to Newton's request to have one or two sheets sent to him, to say 
nothing of the presumption that ho would feel himself called upon to 
take some notice of Mr Livebody's offer of bis services. (2) The 2iid 
method of finding the force to the centre of an ellipse given in p. 4ci 
Snd l^d. is so much altered (in the opening port of it) from the form 
in which it stands in Newton's MS. (No. 9), that Cotes would scarcely 
have changed it without some communication from Newton on tbo 
nulijei-t. At tho bead "f this 2n<l method Cotes has written " vid. 
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sequ." but the leaf referred to is not to be found. (3) From a mark in 
No. 11 it appears that the first word in p. 49 in the proof sheet (H)* 
was '* corporis" which is now in the eighth and ninth lines lower down ; 
so that some additional matter must have been introduced in a pre- 
ceding page after the proof of H was printed*, and this almost neces- 
sarily implies the receipt of instructions from Newton to that efiect^ 
(perhaps at the end of November or beginning of December, if we may 
judge from the rate at which the press was working). 

The loss of any letters in this interval is the more to be regretted, 
because if ever the celebrated Scholium to Lemma II. Book 2 was 
touched upon in the correspondence between Newton and his Editor, 
the place for doing so would lie within this period. The missing letter 
of April 9, as has been said, may have contained remarks connected 
with Prop. vni. which immediately follows that Scholium. The only 
alteration in the Scholium t made in the 2nd EkLition, consists in the 
addition of the words ^' et Idea generationis quantitatum" after ^' nota- 
rum formulis." The ^'annis abhinc decem" referring to his second 
letter through Oldenburg to Leibniz, in Oct. 1676, is still retained, 
though 26 years intervened between the publication of the Ist and 2nd 
editions. 

In this interval, it may be remarked, the quarrel between Bentley 
and the Seniors broke out, and we read of Cotes being present at two 
conferences at the lodge between the conflicting parties, as a friend of 
the Masters. (See Monk's Bentley, p. 187.) On Jan. 18, 1710, 
Bentley cut Millers name out of the boards. On Feb. 10, Miller 
presented the petition, signed by thirty of the fellows, to the Bishop of 
Ely. Great, however, as was the delay which retarded the second 
edition of the Principia in its passage through the press, Cotes had 



* A comparison of Newton's MS. with sheet G of the 2Dd £d. shews that the addi- 
tion must have been made in some sheet preceding that, but it is impossible to fix the 
exact place, as the part of the MS. which is preserved only begins with Prop. vi. 
Theor. v. 

t This Scholium was completely remodelled in the 3rd Ed. and Leibnit*s name sup- 
pressed. The reader of these pag«s will smile at the following piece of information 
with which Montucla favours us (iii. 108) : ''On se demandera peut #tre pourquoi 
cette suppression ne fut pas faite lors de Tedition des principes de 1713, puisque alors la 
querelle ^toit encore dans toute sa chaleur ; en voici la raison, qui est une anecdote 
assez peu connue et que je tiens de la mdme main que ce que j* ai dit ci-dessus {the 
*■ bonne main ' that had informed him that the notes on the Commercium EpUtolieum 
were written by Newton}. C*e8t que cette Edition fiit faite a Cambridge, loin de 
Neuton et presque en cachette, par les soins de Cotes et de Bentley, et que Neuton 
en fut tres-m^content C* est, en effet, un proc^l^ assez Strange de la part de ces 
deux hommes, d' ailleurs c61ebres, que d' imprimer un ouvrage du vivantdeson auteur 
sans prendre, pour ainsi dire, son attache sur les changemens ou additions a y faire.*' 



brought hia labours upon it to a coaclusion niiarly a year before B«ut- 
tey'a trial came on. 

It may assist ua still further to fill up tliie gap of six montlis, and 
to imagine the direction which the thoughts and conversation even of 
men engaged on a new edition of the Prtncipia would occaaionally take, 
if we remembei that it was during this same period that the kin^om 
was plunged into the Sacheverell excitement, (the 2nd of the two 
obnoxious sermons was preached on Nov. 5, 1709, the trial began 
Febr. 27, 1710, and on Marcli 21 the Doctor was suspended from 
preaching for three years) ; and that Marlborough, yielding to the 
solicitations of Godolphin, whose ministerial difficulties called for tho 
support and authority of the Great Captain's presence, arrived from the 
Hague on Nov. 8, and, after experiencing in several mortifying 
instances the eSects of Mashani influence, agmnst which even Mal- 
plaquet's recent laurels were powerless, was sent back to Holland 
towards the end of February, and that, on the failure of the negotia- 
tions with which Louis had been amusing the iilties at Gertruydenberg. 
he and Eugene (duo/ulmina Mli) opened their magnificently planned 
campaign of 1710. hy passing tltc French lines on the momiug of 
Monday April 10, and proceedioR to the investment of Douoy. 



COTES TO NEWrON. 






S*- ISatiirday] Apr. 1£. 1710. 

We have printed so much of y' Copy You sent us j' I 
must now beg of You to think of finishing the remaining 
part assoon ua You can with convenience. The last sheet 
y' 19 printed off ends at y" 251*' page of y' old Edition & 
y* 224"" page of y' new Edition. The whole y' is finished 
shall be sent You by the fii-st oportunity. I have ventured 
to make some little alterations my self whilst I was cor- 
recting the Press such as I thought either Elegancy or 
Perspicuity or Truth sometimes required. I hope I shall 
have Y' pardon if I be found to have trusted perhaps too 
much to my own Judgment, it not being possible for me 
without great inconvenience to y' work Sc uneasineiMi to 
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Y' self to have Y' approbation in every particular. The 
Pages which are next to be printed being somewhat more 
y^ usually intricate I have been looking over them before 
hand. Page 270 * Beg. 1 1 think should begin thu s S i 
servetur turn Medii densitas in A turn velocitas quacum 

corpus projicitur & mutetur .1 must confess I cannot 

be certain y^ I understand the design of Beg. 4 & y® last 
part of Beg. 7 and therefore dare not venture to make any 
alteration without acquainting You with it. I take it 
thus, y* in y* 4*^ Bule You are shewing how to find a mean 
among all y^ Densitys through which y® Projectile passes, 
not an Arithmeticall mean between y® two extream Den- 
sitys y® greatest and least, but a mean of all y^ Densitys 
considered together, which will be somewhat greater than 
y^ Arithmeticall mean, y^ number of Densitys which are 
greater y" it being greater y° y* Number of Densitys 
which are lesser y" y* same. If this be Y"^ design I would 
alter the 4*^ Bule thus, with Y'^ consent. Quoniam Den- 
sitas Medii prope verticem Hyperbolaa major est quam in 
loco A, ut habeatur Densitas mediocris debet ratio minimad 
tangentium GT ad tangentem AH inveniri, & Densitas in 
A augeri in ratione paulo migore quam semisimimaB harum 
tangentium ad minimam tangentium GT, The latter part 
of y* 7^^ Bule I understand thus. Simili methodo ex 
assumptis pluribus longitudinibus AH invenienda sunt 
plura puncta N & per omnia agenda Curva linea regularis 
NNXN secans rectam SMMM in X, Assumatur demum 
AH s&qualis abscissa SX & inde denuo inveniatur longitudo 
AK\ & longitudines quae sint ad assumptam longitudinem 
AI & banc ultimam AH ut longitudo JJTper experimentum 
cognita ad ultimo inventam longitudinem AK erunt veraa 
illse longitudines AI & AH quas invenire oportuit. Hisce 
vero datis, dabitur & resistentia Medii in loco A quippe 
quad sit ad vim gravitatis ut AH ad 2 AI, augenda est 



* pp. 270_274, (Schol. to Prop. x. Lib. 2.) contain Rules for the approximate de- 
termination of the motion of a projectile in the air. 
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autcm densitaa Medii per Reg. quartani & resiatentia 
inodo inventa, in eadem rati one aucta fiet ae curat i or. 
About y^ end of the 8"' Eide are these words — quorum 
minor eljgendu9 est — which I would either leave out or 
print thus — quorum minor potiua eligendus est. Page 

274. !: 2 should be — — - — ; there are some others like 

nn — « K GV 
this which I will not trouble You with. Prop.xiv Prob iv 
Bhoidd be Prop xiv Theor xi. Two lines lower are these 
words — est ut summa vel differentia areio per quam — I 
would leave {outj aumma vel. Corol. page 281 I would 
print thus. Igitur si loiigitudo aliqua V sumatur in 
ea ratione ad dupluni longitudinis M, quie oritur appli- 
cando arcam DET ad BD, quam habet linea DA ad 
lineam DE \ spatium quod corpus ascensu vel descensu 
to to in Medio resistente describit, erit ad spatium 
quod in Medio non resistente eodeiu tempore describere 

BD X VV 
posset, ut arearum illarum differentia ad - - ,„ - . ideoq: 

ex dato tempore datur. Nam spatium in Medio non re- 
sistente est in duplicata ratione temporis, sivc ut VV, & 

BD K VV 
ob datas BD & AS, ut — ^ — . Momentum hi^us 

... .. DJq* BDxM' ^ - 

oreie, sive huic lequaus ^r—- -— — , est ad momentum 

DEq X JB 

differentiie arearum DET & AbNK ut ■ — — 

DEq X AB 

, AP*BD>^m , ^ ^ DAg^BDxAf , , 
Bd — ^^ , hoc est. ut --^ ad J 

B/)x .^Psive ut „„- in DET ad DAP, adeoq: ubi oreie 

D£q 

DET & DAP quam minimie sunt in ratione ojqualitutis. 
Jilqualis igitur — Page 28ti. 1: 5* must be thus corrected 

* Pcuit. It. Lib. 3. On Ihe molion of • biiil]r in « logMilhrnic ipinl id ■ l«ul- 
lag medium, (torrc « — -j-,. rei.l.o=(.Bl.)'), 
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^VQ X PQ 1 PQq 

Rr & TQ seu ut = — -— & ^ - quas simul generality 

SQ, SP 

hoc est, ut VQ & PQ seu OS & OP. This Corollary being 
thus corrected, the following must begin thus. Corol. 4. 
Corpus itaq : gyrari nequit in hac Spirali, nisi ubi vis resis- 
tentisB minor est quam vis centripeta. Fiat resistentia 
aBqualis vi centripetse & Spiralis conveniet cum linea recta 
PS, inq : hac recta — &c. Tis evident by y* 1"* Corollary 
that y* descent along y* line PS cannot be made w*^ an 
uniform velocity. Tis as evident I think y* it must be with 
an uniform velocity because y* resistance & force of gravity 
being equall, mutually destroy each other's effect and con- 
sequently no acceleration or retardation of motion can be 
produced. I cannot at present see how to account for this 
difficulty & I choose rather to own my ignorance to You 
y° to run y® hazard of leaving a blemish in a book I so 

OP 

much esteem*. Cor. 6. lin. ult. I would print thus — ut -— , 

id est, ut secans anguli ejusdem, vel etiam reciproce ut 
Medii densitas. If I mistake not y* design of y* 8^^ Co- 
rollary, I would alter it thus — Centro S intervallis continue 
proportionalibus SA, SB, SC, &c. describe circulos quot- 
cunq: & statue tempiis revolutionum omnium inter peri- 
metros duorum quorumvis ex his circulis, in Medio de 
quo egimus, esse ad tempus revolutionum omnium inter 
eosdem in Medio proposito, ut Medii propositi densitas 
mediocris inter hos circulos ad Medii de quo egimus 
densitatem mediocrem inter eosdem quam proxime ; sed 
& in eadem quoq : ratione esse secantem anguli quo Spiralis 
prsefinita in Medio de quo egimus secat radium AS ad 
secantem anguli quo Spiralis nova secat radium eundem in 
Medio proposito: Atq: etiam ut sunt eorundem angulo- 
rum tangentes ita esse numerum revolutionum inter circu- 



* See the next and three following- Letters. 
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los eosdem duos quam proxime. Si hsBC passim — Prop. 
16 must be altered for by my reckoning if y* centripetal! 

force be as opj,+i *^^ Resistance will be as od«4.| > 

the Velocity as —-r- , & therefore y* Density as -zr^—^ ^ . 

SP^ OF X SP 

With Y' consent I would add this Corollary. Si vis cen- 
tripeta sit ut -^psj > ^rit 1 - ^ n » 0, adeoq : Resistentia & 

Densitas Medii nulla erit ut in Prop ix Lib 1. Another 
Corollary might be added to shew in what cases y* Resist- 
ance is affirmative and in what cases negative. I beg of 
You to pardon the freedom of this Letter. 

Y' &c. 



LETTER V. 

COTES TO NEWTON. 
S' Apr. 30"* 1710 

I suppose M' Crownfield our Printer has delivered to 
You all y* Sheets that are already printed off. I desired 
him to wait upon You before he retum'd to Cambridge 
y* I might have Y' answer to my former Letter or at least 
to y* first part of it. The difficulty which I proposed to 
You concerning y* 4*^ Corollary of Prop, xv I have since 
removed. Upon examination of y* Proposition I think I 
have observed another mistake in Cor. 3. which ballances 
y* which I before mentioned • to You in y* Corollary. For 
if I be not deceived y* force of Resistance is to y* Centri- 
petall force as ^ /Ir to TQ not as /?r to TQ. You will 
see my reasons in y® following alterations which I propose 
to You. Page 284. 1 : 6 Ponantur quae in superiore Lem- 



• viz. TQ being erroneously put » — — in the lul ed. instead of A ^ „ . 

or * sr 
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mate, & producatur SQ ad V ut sit SV lequalis SP. Tem- 
pore quovis, in Medio resistente, describat corpus arcum 
quam minimum PQ, & tempore duplo arcum quam minimum 
PR ; & decrementa horum arcuum ex resistentia oriunda, 
sive defectus ab arcubus qui in Medio non resistente iisdem 
temporibus describerentur, erunt ad invicem ut quadrata 
temporum in quibus generantur: est itaq: decrementum 
arcus PQ pars quarta decrementi arcus PR. Postquam 
vero descriptus est arcus PQ in Medio resistente, si aresa 
PSQ saqualis capiatur area QSr, erit Qr arcus quem tem- 
pore reliquo corpus describet absq: ulteriore resistentia, 
arguimiq: QR, Qr differentia Rr dupla erit decrementi arcus 
PQ ; adeoq : vis resistenti® & vis centripeta simt ad invicem 
ut lineoke ^Rr & TQ quas simul generant. Quoniam vis 
centripeta, qua corpus urgetur in P est — . Pag. 285. 1 : 6 
— ^ FQ fit aequalitatis. Quoniam decrementum arcus PQ, 
ex resistentia oriundum, sive higus duplum Rr est ut re- 
sistentia & quadratum temporis conjunctim ; erit Besisten- 

Rr 

tia ut — -^ . Erat autem PQ ad — Page 286 1 : 4. 

PQq X SP 

i-VO X PQ 
Nam vires ill» sunt ut \Rr & TQ sive ut ^-^ -^ & 

SQ 

i^^, hoc est, vA^VQSi PQ seu j^OS & OP.— I satisfied 
SP 

my self more fully y^ I am not mistaken in my reasoning 

after y* manner. If (as in Prop xvi) y* Centripetall force 

be as ^^ , , the force of Besistance will be to y* Centri- 
petall force as ^iZr to TQ ie as 1 - J», OS to OP. Put 
y* Centripetall force as •— , & You will have » = 0, & con- 
sequently 1-^71, OS to OP as OS to OP. Therefore 
when y* Spiral coincides with y* line PS y* Besistance will 
be equall to y® Centripetall force & y* Body will descend 
with an uniform Velocity as it ought to do, by Cor. 1 Prop 
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XV, & Cor 5. Prop iv Lib i. compared together, and also 
upon y* consideration y* y* velocity in y* Spiral of Prop 

XVI is as , , i e, as -— ^ . I have some things further 

to propose to You about y* remaining part of Y' copy, 
which I will not trouble You with till I have Y' answer to 
my former Letter 

Y' &c. 



LETTER VI. 

NEWTON TO COTES. 

S' Chelsea near London May 1** 1710. 

I thank you for your letter with your remarks upon the 
papers now in the Press under your care. As soon as I 
could get some time to think on things of this kind, from 
w*^** I have of late years disused myself, I examined them*, 
& all your corrections may stand till you come at page 
287. In page 286 lin 4 for ^ OS read OS, In the same 
page let Corol. 4 stand thus. Corpus itaq : gyrari nequit 
in hac spirali nisi ubi vis resistentisa minor est quam vis 
centripeta. Fiat resistentia saqualis vi centripetad, et spi- 
ralis conveniet cum linea recta PS, et motus corporis ces- 
sabit. In page 287 & 288 the 8*** Corollary may remain 
as in the Copy I sent you. In page 289 let the 16"* Pro- 

position end thus et resistentia in P ut — — -— ■ , sive ut 

^ PQ« X SP' 

pQxI^x^^Q ' ^"^^^ "' 'opirk^^' ^^" ^'^ (^^ ^ 

turn ^r^ J reciproce ut SP^^K Et propterea densi- 

tas in P est reciproce ut SP*^. 

* Newton does not teem to have worked the problem out himself, but to have taken 
Cotes's results (in Letter IV.) for granted. 

t The " 5P" " is no doubt copied inadvertently from the 1st Ed. It should be SP. 
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Corol. 1. Si vis centripeta sit reciproce ut SP^^, erit 
1 - ^ n s 0, adeoq : resistentia et densitas Medii nulla erit 
ut in Propositione nona Libri primi. 

Corol. 2. Si vis centripeta sit reciproce ut radii SP 
dignitas aliqua cigus index est m^jor numero 3, resistentia 
affirmativa in negativam mutabitur. 

When you sent me the sheets last printed off, I hap- 
pened to be from home, but a{t} night found them left at 
my house, and thank you for them. I am going to finish 
the next part of the copy I am to send you, & I hope to 
have it ready in due time if some experiments* succeed. 
I thank you once more for your corrections & for your 
care of the edition. 

I am 
S' Your most humble & most obedient servant 

Is. Newton. 

After the writing of this Letter I received your second 
Letter dated Apr. 29. In the alterations you propose to 
be made in Prop xv you say. Postquam vero descriptus 
est arcus PQ in Medio resistente, si area PSQ saqualis 
capiatur area QSr, erit Qr arcus quem tempore reliquo 
corpus describet absq: ulteriore resistentia. And this 
would be true if the velocity of the body at Q were the 
same as when the arch PQ is described in the same time 
in Medio non resistente. But the velocity at Q being 
less in Medio resistente then in non resistente, the arch 
Qr will be less in the same proportion & thereby reduce 
Rr to half the bigness, & make the resistance to the cen- 
tripetal force as Rr to TQ. I hope therefore that what I 
have written on the other page of this Letter is right & 



* Probably experiments with glass balls dropt from the dome of St Paul's with a 
view to test h^ theory of the resistance of 6uidB. See Letter XXV. fin* and note. 



that yo'^ difficulty wil! be removed by the words & motus 
corporis cessabit. 



•May 2^. 

For tbe R'^t M' Rooeb Cotes Professor 
of Mathemalicht and Fellow of TViwiiy 
College in Camhridife, 




LETTER VII. 
COTES TO NEWTON. 
S"^. May i 

I received Y' Letter by y' last Post. I am not satis- 
fied that Y' words [et motus corporis cessabit] will remove 
y' difiBeulty proposed. They cannot in my opinion be 
reconciled with Cor, 1. I acknowledge Y*" objection to be 
just against those words of mine [erit Qr arcus quern tem- 
pore reliquo corpus describet absq : ulteriore resistentia] I 
remember y' I inserted them into my Letter as I waa 
hastily transcribing y' passage from another paper & was 
myself sensible of y* mistake soon after my Letter was 
gone from me. The alteration which I proposed, as it 
stood in y' Paper, was thus}. [Ponantur quro in superiore 
Lemmate et producatur S(i ad V ut sit SV (equalis SP. 
Tempore quovis in Medio resistentc, describat corpus ar- 
cum quam minimum PQ, & tempore dupio arcum quam 
minimum PR ; & decrementa horum arcuum ex resistentia 
onunda, sive defectus ah arcubus qui in Medio non resis- 
tentc iisdem temporibus describerentur, enmt ad invicem 

* The ponl marli is May 4. 

t ThoiiKli addroHd under Uiia titk by Ntwiaa hen, knd in Ih« rnnuDdei of tht 
Cnrrcipondi'iiH. Colee wtu ual aiJained. UDliI Ihne yean alWrwaidi, (deieon, Mk; IS, 
1713, piicit Ihe Mlowing d>v}. 

t A.IIIBT ■■ill bo mu lU Ihe MS. of Lclter V.fNo. 41). the wonl>"Unde cliun 
M....cril lUriaineDluin arcu* PQ Kquil* diruidiu lioeolai Hr," being cmud ovi and 
rapluad b]P Uioh which we btn (Minted in p. 1.1, line B, &c. " PoelquuD into, &c." 
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ut quadrata temponim in quibus generantur. Est itaq : 
decrementum arcus PQ pars quarta decrementi arcus PR. 
Unde etiam si aresB PSQ aaqualis capiatur area QSr, erit 
decrementum arcus PQ aaquale dimidio lineolaa Rr ; adeoq : 
vis resistentisa & vis centripeta sunt ad invicem ut lineolse 
^Rr & TQ quas simul generant.] I am yet of opinioh y* 
this alteration is just & that the resistance is to y* centri- 
petall force as ^Rr to TQ; Your own objection does I 
think if You carefully consider it prove it to be so. To 
avoid further misunderstanding I will put down my demon- 
stration more at large thus. 

P Q K R r L 

• 11 III 

Tempore quovis in Medio resistente describat corpus arcum 
quam minimum PQ & tempore duplo arcum quam minimum 
PR ; & decrementa horum arcuum ex resistentia oriunda 
sive defectus [QJT, RL] ab arcubus [PJT, PL] qui in Medio 
non resistente iisdem temporibus describerentur erunt ad 
invicem ut quadrata temponim in quibus generantur ; Est 
itaq : decrementum ^QK] arcus PQ pars quarta decrementi 
RL arcus PR. Unde etiam si aresB PSQ aqualis capiatur 
area QSr erit decrementum [QA^] arcus PQ sdquale dimidio 
lineote Rr. [Nam ut SQ ad SP ita PK ad XL ita PQ ad 
Qr ita dividendo QK ad KL - Qr; ergo componendo PK 
ad PL ut QK ad {QK + KL - Qr sive) rL, unde rL^2QK: 
sed erat RL -» ^QK, itaq: Rr ^ ^QK] adeoq: vis resistentisB 
& vis centripeta sunt ad invicem ut lineoke QK vel ^Rr & 
TQ quas simul generant. This I take for a direct demon- 
stration of the truth of what I proposed, & if You will be 
pleased to consider what I offered at y® end of my second 
Letter, You will {find} that also to amount to a demon- 
stratio per absiu*dum. I did there assimie y* proportion of 
y* Besistance to y* Centripetall force to be as ^ A r to TQ 
& from y^ assumption I deduced a consequence whose truth 
is very evident upon other considerations. But if You 
2 



]S 



C0RBE8P0NDENCB OF 



take the proportion to be as Rr to TQ, or any other way 
different from y' of \Rt to 7"^, the consequence will be 
as evidently false ; Therefore the proportion can be no 
other than y* of -J J? r to TQ. You say in Y' Letter y* the 
8"" Corollary may remain as in Y' copy, but in Y' copy 
there are no alterations of y* first Edition. That You may 
see the reason I had for the alteration I proposed, I will 
put N for the number of Ilevolutions, T for y* Time of 
those Revolutions, D for y' Density of the Medium, t for 
y' tangent of y' Angle, a for y' secant of y^ same. Now 

in Cor. 6 You put JV as *, T as — or *, but in Cor 8 You 



put A^a 



- or /, 7" as s. The alteration which I proposed 



was to make y* 8'" Corollary agree w"" y' 6"', for I am 
satisfied of y^ truth of y* 6"'. In my first Letter I took 
notice of two mistakes in Prop xvi. You have consented y' 
one of 'em may be amended by putting l -^n for ^n. 
The other You seem not to have observed which was y' y* 
Density is not reciprocally as SP' but reciprocally as SP' 

For the Resistance in P being n" =—' 

Velocity in i' as 



and 



-In, OS 
-^ — ^^ 1 



OPx SP-' 
— -T^ , it follows y' y' Density in i* is as 

1 -In. OS ,. ^ -^ . . 
QP^ gp " pp\ gp. . the Density bemg as y" 

Hesistance directly & y' square of y" Velocity inversly. If 
You consent to this correction as I do not doubt You will, 
I desire You to send nie the words of y*^ Proposition as 
You would have them altered. It seems to me not im- 
proper to add somewhere in this xvi Prop, or in a Corollary 
to it That y' force of resistance is to y* ccntripetall force 
OS I - Jn, OS to OP 

' ' Y' &c. 
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LETTER VIII. 
NEWTON TO COTES. 

This letter is either misdated or was an unusually long time in 
arriving at its destination. It had not reached Cotes's hands when he 
penned his short note of May 17. It has no address, and was probably 
sent by a private hand, perhaps by Bentley. 

M*" Professor Chelsea. 13 May. 1710. 

I have reconsidered the 15*^ Proposition with its Corol- 
laries & they may stand as you have put them in yo' Let- 
ters. But in pag. 285 lin. 13 after the word coincident add 
the words, et angulvs PSV* fit rectus. 

Let the 16^^ Proposition stand thus 

Prop. xvi. Theor. xii. 

Si Medii densitas in locis singulis sit reciproce ut dis- 
tantia locorum a centro immobili, sitq: vis centripeta reci- 
proce ut dignitas qusalibet ejusdem distantiae : dico quod 
corpus gyrari potest in spirali qusa radios omnes a centro 
illo ductos intersecat in angulo dato. 

Demonstratur eadem methodo cum Propositione supe^ 

riore. Nam si vis centripeta in P sit reciproce ut distan- 

tiflB SP dignitas quffilibet SP**^ ci\jus index est n + 1 ; col- 

ligetur ut supra, quod tempus quo corpus describit arcum 

quemvis PQ erit ut PQ x SP^f, et resistentia in P ut 

Rr . i-in, FQ . ^ ^-iw, OS 
, sive ut , adeoQ : ut . 

hoc est, ob datum —^ , reciproce ut «S'P*+\ Et 

propterea cum velocitas sit reciproce ut &P^", densitas in 
P erit reciproce ut SP. 

Corol. 1. Resistentia est ad vim centripetam ut 

1 - ^ n X O^S ad OP. 



* Cotes has written PVQ in the margin, 
t Cotes has written SP*'* in the margin. 

2—2 
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Corol. 2. Si vis centripeta sit reciproce ut SP^^, erit 
I . -j^ n a 0, adeoq: resistentia et densitas Medii nulla erit, 
ut in Propositione nona Libri primi. 

Corol. 3. Si vis centripeta sit reciproce ut dignitas 
aliqua radii SP ciyus index est major numero 3, resistentia 
afBrmativa in negativam mutabitur. 

Pag. 289, lin. 14. ffor data lege, read data velocitatis 

lege. 

Your most humble servant 

Is. Newton 



LETTER IX. 
COTES TO NEWTON. 

S'. Cambridge May 17*** 1710. 

After I had received Y^ Letter I wrote to You again 
about a week ago, about some difBcultys which still remain 
with me. The Compositor is now at a stand, & I dare not 
let him go on till You shall be pleased to send me Y^ an- 
swer. 

Y' most Obedient and Faithfull Serv*. 

Roger Cotes. 



LETTER X. 
COTES TO NEWTON. 
S**. May 20. 1710 

I thank You for Y' Letter which came very season- 
ably. I now beg leave to propose to You some few 
alterations in the remaining part of Y' Copy. Page 293. 
1:1 — secunda BFK (per Prop xix) pro mensura sua 
SBqualiter premuntur. 1: 4 Hac pressione, pro mensura sua, 
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& insuper — Page 303. 1: 6 — nisi forte per partieulas iu- 
termedias virtute ilia auctas — I think these words were 
better left out ; for as I apprehend it, they alter y® ease of 
y* Proposition. 1: 11 Ut si particula unaquaeq: — quadrato- 
cubi Densitatis. I think also y^ this whole Period ought 
to be omitted, the two propositions containd in it seeming 
to me to be erroneous, uless I mistake the sense of Y' 
words. Page 304. Coroll: 5 & 6 for [quadratum temporis 
directe] You have substituted in Y' copy [quadrato-quad- 
ratum temporis directe] I find written in y* margin of Y' 
book by a different hand [quadr. quadratimi temporis 
(credo)] This marginal note, not Y' own judgment, was I 
beleive y® occasion of Y' making the alteration. Page 308 
1 : 10 I would omit y® words [si verbi gratia arcus alter 
sit altero duplo m%jor]. With Y*" leave I would begin the 
311 page thus*. [Est itaq: incrementum velocitatis ut 
V^B& particula ilia temporis in qua factum est coi\junctim: 
Sed & velocitas ipsa est ut incrementum contemporaneum 
spatii descripti directe & particula eadem temporis inverse. 
Unde cum resistentia (per Hypothesin) sit ut quadratum 
velocitatis, incrementum resistentiad erit (per Lem : ii) ut 
velocitas & incrementimi velocitatis coi\junctim, id est, ut 
momentum spatii & V^R coi\junctim; atq: adeo si mo- 
mentum — In my Opinion this alteration is necessary to 
make the Demonstration accurate. When I first look'd 
over this passage upon account of it I thought the whole 
construction erroneous. I therefore set my self, after the 
following manner, to examine how it ought to be, which I 
here put down for a further use I have of it. Taking tr, 
z, V for quantitys analogous to the Force arising from y* 
gravity of y* Pendulous body, the force of resistance, & y* 



• In Prop. XXIX. Lib. 2. " Posito quod corpori in cydoide oscillanti resistitur in 
duplicata ratione velocitatis : invenire resistentiam in locis singulis.'' This Proposition 

contains the geometricSl construction of the expression — (2fcj+ 1 - 2/ca + 1 «-**«>'), 
a being the first arc of descent. 
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velocity in D, tie evident y' the arch CD will also be ag a', 
& the Fluxion of y* space BD already described will be as 

— (T. If therefore t be put for y* moment of time in which 
the fluxion of y* space - x, the fluxion of y' velocity «, the 
fluiuon of y' resistance x are generated ; You will have 

« II — T-, » II af - « X ( But « [I i!B & therefore z || vv \\ 

— jFX* — »]| »*- moB. Assuming therefore the determi- 
nate quantity [a] of a just magnitude You will have this 
Equation aar = «» — xx. To construct this sequation I 
introduced another indeterminate quantity [j] putting 
as •= p + q.v + ry & z = qar + ry; which values of « & « 
being substituted in j* former sequation I obtained this 
other aqx * ary T^ p'x + qxx-^-ryx - lex. Then putting 

q=B\, p = a, I had the two following (equations — = it. 

K I' a ■y X -^ry & y' construction of these two ^equations 
agreed intirely with Y*" own Solution of y* Problem*. Being 
satisfied by this Analysis of y' truth of Y'' conclusion I 
easily saw y' my former difficulty lay in y' ambiguity of y' 
word [data] in line 1 & 5, & y' word [detur] in line 6. 
which I think may be remedied by the alteration which I 
propose. Page 312. 1: 21 I would leave out y' word 
[quamproxime]. Page 313. 1 : 29 f I would conclude the 
Demonstration thus — et ex lequo perttu'batc FA seu MN 



* Ths uuljini uhI conslrucliaii ot tlic problem will be found Id Com'i Lofitmittia, 

(PJiiU. TVoRi. Jtii_ni>rch, 1714, pp. 40—42. Hannonu Mnuuninim, pp. 36—38.) 

1 In Prop. III. Lib. 3. Thia Fropoutioo caaUins llie geomelrici] conatniciios of 

lb* equuion ^ (o*-6') = kC't'ili (h beinfr the finl »rc of asceut), which \» ob- 
tuoed by one integrMian from the equkOau of molion — — = -.i~ kv. Cotes'ttug. 
ffHtioD leadt to further corrnponUFnce (leethc noit five letters). Thiaaod the preced- 
ing proposiuon may give ut tn idea of ibe iroable thw NewtDii would lake to exhibit 
ht* ramilla in « ayathetical (onn. 
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a,d Dd ut DK ad CF seu CM\ Ideoq: summa omnium 
MN y. CM, id est, ^CAq-- ^Caq seu Aa x^aJ? aaqualis 
erit summ89 omnium Dd x DK, id est, aresD BKk VTa, 
quam rectangula omnia Dd x DK seu DKkd componunt. 
Q. E. D I was further satisfied y* there is no mistake in 
the Proposition or in this way of concluding it thus* 

Taking w for CD & z for DK by y* abovementioned saqua- 

• • • 

tion az ^ zw ^ WW it appeares y* az + ^ww is equall to the 

^^ • 

Fluent of zw. Whence I conclude, if CL be taken on y® 

other side of y* point C equall to (7a & y* ordinate LQ be 

erected, y* the indeterminate area DKVTa is equall to 

DK 

j-pr X LQTa + j^CDq - ^Caq & y« whole Area BKVTa 

is equall to ^ CBq - ^Caq or Jax ^aB. Page 315. 1:7 I 
would read thus — & Ellipsis aBRVS, centro O, semiaxibus 
OB, OV — 1: 22 Thus. Nam cum Ellipsis vel Parabola 
aBRVS congruAt — 1: 24 thus alterutram BRV vel VSa 
excedit figuram — lin. penult. I would leave out [quam- 
proxime]. pag. 319. 1 : 13 You say [cum distanti® particu- 
larum Systematis unius sint ad distantias correspondentes 
particularum alterius, ut diameter particul» vel partis in 
Systemate priore ad diametrum particulaB vel partis cor- 
respondentis in altero.] The same thing is implied in the 
Demonstration of Prop. 32. I think it ought also to be 
expressed in y® words of y* 32 Proposition. 

Y' &c. 
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LETTER XI. 
NEWTON TO COTES 
S' CbslBcu. May 30, 1710. ^ 

The corrections w"'' you have sent me in your Lettei* 
of May 20 are right. But I fear least that w"'' relates to 
Prop. XXX may render the Demonstration thereof too 
obscure. And therefore I think that the Proposition with 
its Demonstration may stand, & in the end of it, after the 
wortls et sie eidem tequabitur quam proxime, may be added 
these two sentences. Quinimo eidem lequabitur accurate, 
ideoq: conclusiones pricdictse sunt accuratte. Nam si ad 
alteras partes puncti C capiatur CL sequaHs ipsi Ca, et 
erigatur nonnaliter LQ ad Curvam aTVKB terminata, et 
pro Curvaj hujus area indeterminata a TVQL ad ordina- 
tam Z.Q apphcata seribatur litera M; area indeterminata 
aTVA'D iequalia invenietur quantitati M, DK + l CD'' - ^ 
Ca9, et area tota a T VKB quantitati i^ CB> - \ Ca'', seu 
Aa^ ^aB. 

The Scholium Generate w'^ in the former edition was 

printed in the end of the seventh Section, 1 would have 

printed in the end of the sixt section next after Prop. 

XXXI. But it wants the following eorrcctions 

Pag. 339. lin 21, 22, 23 &c read 

Scholium generate 

Ex his Propoaitionibus per oscillationcs Pendulorum 
in Mcdiit) quibuscunq :, invenirc licet rcsistcntiam Medio- 
rum. Aeris vero resistentiani investigavi per Experimenta 
BCquentia. Globum ligncum ponder c unci arum Roma- 
narum 57^, diametro digitorum Londinensium 6J fa- 
bjrjicatum, Slo tenui &c. 

Pag. 340. lin 24, 25, blot out. omnino ut in CoroUariis 
Propositionis xxxii dcmonatratum est. 

Pag 341 lin. 18 for resistentia read resistentite. 

Pag 342 lin 21 blot out, Unde cum corpus tempore, 
& what follows to the end of the words, longitudinem 
duplam .30,556 digitorum. 
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Pag. 343 lin 6 for pedum read digitorum. lb lin 8 
read vis resistentiffi eodem tempore uniformiter continuata. 
lb lin 12 read posset. 

Pag 344 lin 13, 14 for prima, secunda, tertia read ter- 

tia Quinta septima & for — read -5_ , 
^ ^ 193 IDS 

Pag. 345 lin 7, 25 for dimidiata read subduplieata. 
lb. lin. 8 read Nam ratio 7^ - ^ ad 1 - ^ seu 10^ ad 1, non 
longe * 

Pag. 349 blot out the lines 17, 18, 19, 20, 21, 22, 23, 
24, 25, 26, 27 

Pag. 350 lin. 32 blot out Quare cum globus aqueus in 
aere movendo & what follows to the end of the words, 
probe tamen cum prsecedentibus congruebat. 

Pag 354 blot out the lines 11, 12, 13, 14, 15. 

In the beginning of Sect vii pag. 317 lin. 5 after the 
words similes sint, insert the words & proportionales. 

I am 

Your most humble servant. 

For the R°* M' Cotes, Professor Is. Newton 

of Astronomy^ bi Fellow of Trinity 
College in Cambridge. 



LETTER XII. 

COTES TO NEWTON. 
S' June. !•* 1710 

I received Your Letter last night, by which You give 
Y' consent to the other alterations which I proposed, but 
seem to fear least y* which relates to Prop xxx may render 
the Demonstration thereof too obscure & therefore at the 
end of y® Corollary after the words [et sic eidem aaqua- 
bitur quamproxime] You add [Quinimo eidem SBquabitur 



* The words, " lb. lin. 8 non longe", are crofleed out, apparently by Cotes, in 

pursuance of Newton*s orders in letters XIII. and XV. 
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accurate, &c] I beletve You designed those two sentences 
to be inserted pag. 314 lin 18 after the words [erit etiam 
lequalc areie BKTn quamproxime, & y' by some inadver- 
tency in Y' Letter You ordered them to be placed in page 
316 1 : 25 after j* words [eidem ^quabitur quamproxime.] 
For though the Proposition it self & the first part of the 
Corollary ending w"' the words [omnino ut in Propositione 
Kxviii denionstratum est] be accurate, yet as I understand 
it the remaining part of the Corollary is still but an Ap- 
proximation, the Ellipsis & Parabola mentioned in the 
latter part of y" Corollary not agreeing perfectly with the 
Figure BKVTa ; but by placing those two sentences as in 
Y' Letter, even this latter part of the Corollary is declared 
to be accurate. I beg leave to express my self freely to 
You, I fear it will be look'd upon as a blemish in Y' book 
first to Demonstrate y' the Proposition is true & afterwards 
to assert it to be true accurate. I am of opinion y' the 
alteration which I proposed pag. 313. 1: 29 does make the 
Demonstration complcat to an intelligent Keader. If You 
think good it may be put down more at large some such 
way as this which follows — et ex lequo perturbate (FA sen) 
MN ad Dd ut DK ad (C/" sen) CM; ideoq: summa om- 
nium MN * CM lequalia erit summa) omnium Dd « J)K. 
Ad punctum mobile M erigi semper intelligatur Ordinata 
reetangula lequalis indetemain&ta3 CM, qua) motu eontinuo 
ducatur in totam longitudinem Aa; & trapezium ex illo 
motu descriptum sive huic lequale rectangulum Aa x ^aB 
squabitur sunimto omnium MN * CM adeoq : sumnue om- 
nium Dd X DK, id est, areas 
BKkVTa. Q.E.i». Or if " 
You think the Demonstra- 
tion will even this way be 
too obscure, a new Scheme 
may be cut with y' addition 
of y' lines here drawn & the 
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Demonstration may end thus — & ex aaquo perturbate 
{Fh sen) MN ad Dd ut DK ad {CF seu) CM: ideoq: 
MN X (7Jf 89quabitur Z>d x DK. Erigantur normales AX, 
aZ ffiquales ipsis AC, aC & jmigatur XZ occurrens nor- 
malibus MY, NI in F & /; & erit MY saqualis ipsi CM 
atq: adeo MN x YM sequale Z>d x DK, & summa omnimn 
MN X YM, id est, trapezimn AdZX sive huic sequale rect- 
angulum Aa x ^aB sequabitur smnmae omnium Dd y. DK, 
hoc est, areoB BKkVTa q e.d. I think the first of these 
two ways sufficiently clear ; but will wait for Y^ resolution 

Y' &c. 



LETTER XIII. 
NEWTON TO COTES. 

I have reconsidered your emendation of the xxx**" 
Proposition w*** the Demonstration & approve it after the 
manner you propose in the first of the two ways set down 
in your Letter of June 1"*. In my last letter, as I was 
sending it away, I crossed out four lines & should have 
struck out also these words relating to them [lb. lin. 8, 
read. Nam ratio 7^ - ^ ad 1 - -^ seu 10^ ad 1, non longe] 

I am 

Yo'^ most humble Servant 

Chelsea Jun 8. ♦ Is. Newton, 

1710. 

I thank you for mending the Proposition 

For the Rev"* M' Cotks Professor of 
Astronomy and fdUnv of TrvniUy 
College in Cambridge, 

This letter and the next must have crossed on the road. 



* The post mark is Jun. 10. 
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LETTEtt XIV. 
COTES TO NEWTON. 
S'' {Sunday} June 11 ITIU. 

I received Y' Letter of May SO"*. In that wliich 1 
wrote to You by y' next Post instead of y' alteration in 
page 310. 1: 29 which You thought too obscure, I proposed 
the following — et cx fequo pcrturbate Fk seu MN ad Dd 
ut Dk ad CF seu CM; idcoq : aumma omnium MN x CM 
SDqualis erit summre omnium Dd x DJC. Ad punctum 
mobile M erigi semper intclligatur Ordinata rectangula 
lequalis indeterminate) CM, qua> motu continuo ducatur in 
totam longitudinem Aa; & trapezium ex illo motu dcscrip- 
tum sivc huicmquale rectangulum .iax^aS asquabitur sum- 
m(e omnium MN x CM adeoq : summra omnium Dd x DS", 
id eat, areie BKkVTa. u. k.d. We are now at a stand 
expecting V resolution. You gave me orders in Y' Let^ 
ter to print the Scholium GeneraU after y* sixth section & 
sent me Y' corrections of it. 1 have not had leasure 
since I received Y' Letter to examine all the Calculations 
of y' Scholium, being at this time engaged in a Course 
of Experiments & having some other Buisncss upon my 
Hands, but I have read it over & considered the reason- 
ing of it. Page 345, 1: 26 You say — {Si longitude pen- 
duli....augerctur.,..arcuum dcscensu & subscqucntc as- 
ccnsu descriptorum [ ditlercntia 0.4+7S diminuerctur in 
ratione velocitatis, adeoq: evaderet 0,i4l2. I do'nt sec any 
reason for this diminution, but think it ought" to remain 
O.M75 notwithstanding y' y* length of y' Pendulum is in- 
creased in the ratio of 126 to 122^, & thereby the time 
increased & y° velocity iliminishcd in y" subduplicate ratio 



* I'hii !■ (Uv vicu from the Tact that Ibc eqtuliaD which connccla the bki of 
Itxenl mil imfdi (th« nsiiUnce TKrying u the tquarc of the velonly) rioet not 
nrelyt iht kncth of Ihe ptndulnm. 



ilMcenI uiil aMFDI (th« nniUni 
inrelyt iht kncth of Ihe pvndul 
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of 126 to 122|^. You will see my reasons in what follows. 
Quae tradita sunt in Prop xxxi & ejus Corollariis obtinent 
ubi Oscillationes sunt Isochronse. At si oscillationum tern- 
pus quoq : mutetur, differentia inter areum descensu de- 
scriptum & arcum subsequente aseensu deseriptum erit ut 
resistentia & quadratum temporis conjunctim : Nam totius 
retardationis particulse singulce ex quibus differentia ilia 
componitur sunt in hac ratione per Lem : x Libr. 1. 

Unde si detur longitudo arcus deseripti & resistentia 
sit ut quadratum velocitatis ; manebit differentia, utcunq : 
mutetur tempus atq: adeo velocitas corporis oscillantis. 
Nam ob datam longitudinem arcus deseripti, tempus erit 
ut velocitas inverse ; adeoq : differentia ilia, cum sit ut 
resistentia & quadratum temporis, erit ut quadratum velo- 
citatis directe & quadratum velocitatis inverse, ac proinde 
magnitudinem datam habebit. 

Idem aliter. (vide Fig Prop xxx) Manente longitudine 
arcus deseripti aB augeatur longitudo Penduli. Si mutata 
longitudine Penduli maneret Resistentia, maneret quoq : 
ratio resistentisB ad vim gravitatis atq : huic sequalis ratio 
OrdinatsB DK ad longitudinem Penduli ; adeoq : augenda 
esset Ordinata DK in ratione longitudinis Penduli. Verum 
ob auctam Penduli longitudinem augetur quoq : tempus in 
ratione ejus subduplicata adeoq: diminuitur velocitas in 
eadem ratione subduplicata, & resistentia atq : huic propor- 
tionalis Ordinata DK diminuitur in ratione integra. Itaq : 
Ordinata DK diminuitur in eadem ratione qua prius auge- 
batur ac proinde manet ejusdem longitudinis, manetq : 
adeo magnitudo areas BKVTa atq : huic sequale rectangu- 
lum Aa )^^aB &L differentia ilia Aa, If You admit of this 
reasoning, it will not only affect this place in page 345 but 
also pag. 348 1: 1 and Pag. 353. 1: 27 and page 341. 1: 16. 
In Page 346: 1: 23 You cite the Corollarys of Prop xl 
which are now to come after the Scholium ; there being no 
alteration of this place among the corrections You sent 
me, I do not know whether You took notice of it & 
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have therefore mentioned it to You. Page 348 1: 7 &c. 
You seem to confound the DiJ^erentia arcuum with y' He^ 
aistentia Globi ; the former is represented hy AV + CV^ & 
y' latter ought I think to be represented by ^AV+^CV*. 
I desire Y' answer to this Letter, when I receive it I will 
examine & alter y* Calculation, if there be occasion, ac- 
cording to Y"' direction 

Y'&c. 



LETTER XV. 
NEWTON TO COTES. 



8' 

I sent you a letter the last week in w'*' I approved your 
correction of Prop xxx w''' its demonstration according to 
the first of the two ways w*"" you sent me in your Letter of 
June 1" & have now repeated in yours of June ll"* w'"* I 
received last tuesday morning {the 13th,} I thank you 
for that correction. In my last letter but one I crossed 
out four corrections w"" I had ivrote down in it, St should 
have crossed out a fift w^'^ related to those four & was in 
these words. Pag. 345 lin. 8 lege. Nam ratio 7^ — J ad 
1 - ^ sen lOJ ad 1. 

The correction in the Scholium p. 345 lin 26, sent me 
in your last, is right, & 1 beg the favour that you would 
alter the calculations accordingly. 

In pag. 346 lin 23 strike out the words et propterca 
(per corollaria Prop xl Libri bqjus) resistentia quam Globi 
niajores & velociores in oere mOTendo sentiunt & so on to 
the end of the sentence 

In pag. 348 lin 7, 14, 15, 16 for ^ & C put other 
letters' suppose F St G, writing, Dcsignet jam FV + GV 
rcsistcntiam Globi &c because AV + CI'* was used before 
for the differentia arcuum. 



* Nat ■■loplal. 



Killi hit. 



NEWTON AND COTES. 31 

You need not give your self the trouble of examining 
all the calculations of the Scholium. Such errors as do 
not depend upon wrong reasoning can be of no great 
consequence & may be corrected by the Reader. 

I am w*^ many thanks 

S"^ Your most humble servant 

Chelsea June 15*^ 1710 Is. Newton. 

For the R"** M' Cotes Profestfyr of Aatronomy 
^ Fellovj of Trinity CoUege in Cambridge 
Cambridgeshire. 



LETTER ^VI. 
COTES TO NEWTON. 
S"^ June SO 1710 

We have now finished all Y' Copy & y® Scholium Ge- 
nerale. I received Y"^ Letter of June 15*^ in which You 
consent to y® alterations y* I proposed in y* Scholium. I 
have examined the whole Calculation & done it anew where 
I thought it necessary. The discourse it self is also a little 
altered in those places which I mentioned in my last, as 
You will perceive by y® 2 inclosed sheets {Oo & Pp}. 
They are not yet printed off, but will stay for Your cor- 
rections if You shall think fit to make any. I could wish 
You would be pleased to look 'em over, for I fear I may 
possibly have ii\jured You. The Press being now at a 
stand I will take this oportunity to visit my Belations in 
Lincolnshire & Leicestershire. I hope I shall come back 
again to College in 5 or 6 weeks. When I return I will 
write to You to desire y® remaining part of Y"^ Copy. 

Y'^&c. 



LETTER XVII. 
NEWTON TO COTES. 
S' Chelaea June 3T*. 1710. * 

I received joiira of June 30 this nnop with the two 
inclosed proof sheetSi & have perused them without oh- 
aerving any faults except in the last page of the second 
sheet lin 28 where vires autem motrices shoukl be vires 
autem acceleratrices- And in the preceding page (pag. 
295) upon reconsidering the words of Prop, xxxiii, I think 
the words will be better understood if they run as in the 
former edition, viz* lisdem positis, dieo quod Systcmatuni 
partes majores resistuntur in ratione composita &c. The 
remaining part of the copy will be ready against your 
return from the visit you are going to make to your 
friends. I am *"■ ray liumble service to yo' Master & 
many thanks to yo' self for your trouble in correcting 
this edition, S' 

Yo"" most humble servant 

for tA« R"^ M' Cotes Profettor »/ Is. Nkwt( 

Ailronoxny A Ftllaw of Trinity 



" Wanting — a Lott«r from M'. Cotes to S'. Is. New-ton — dated 1 
July 171 0..." Note by Mr Howkins: wlio here and doe where infomiB 
UB of tlie absence of letters, the dates of which wo sliould othtirwisc 
(from any thing that can bo gathered from the correspondence iUell) 
have been in ignorance of. Smith had probably made a list of all the 
letters, and Howkins on collecting and arranging them when they camo 
into Ilia possession, noted such as were missing. 



LI<W^ 



• Thbmesru Julj I. Newlonwa* nol >]waTi eikct in dMing hi> tetter*, tt in» 
trviK lo maliF Ihe lapiui in tbii cau \aa incnwlible, though mait pcnoni will be sblt 
to lapplr inttuicct for Ihemwlvo, if I tnenlion rfiM the tettem which were dehvereil 
br lh« Hiumlng [hhI 11 Cambridge, 00 Jtil)r I, 1M7, »«« lUmpFd June 31, and 
thai ow of them, written the pr«tioui il»y by ■ dittiodiiihcd prelate. wa« dalrd 
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LETTER XVIII. 
COTES TO NEWTON. 

S^ Monday Sept 4*** 1710. 

I hope to be at Cambridge again on Wednesday next. 
I have been somewhat longer in y* Country y"* I at first in- 
tended, I hope You will excuse me : For the future I shall, 
I hope, be ready without any further intermission to attend 
upon y* Edition of Y^ Principia. I desire You to send 
the remaining part of Y' Copy assoon as You can. 

Y' most Humble Servant 

For S' Isaac Newton at his House RoGEB CoTES. 

necMT the College in Chdsea near 
London 

On his return to college Cotes would find that a slight change had 
just been introduced into the daily habits of the place, which^ for the 
sake of those for whom the fact may possess an interest, may be 
recorded here. ^' Sept. 4, at night Dr Smith the Senior Dean began 
the custom of standing at grace, chiefly upon my soUicitation, and all 
the Hall readily complied with the alteration." Rud's Diary. 



LETTER XIX* 
NEWTON TO COTES. 

This Letter accompanies the next part* of the Prin- 
cipia. I am not certain that you have all y® cutts in wood, 
but if any be wanting pray send me a draught in paper of 
what is wanting & He get them cut {in| wood. 

lam S' 
Yo' most humble Servant 
Chelsea. Sept 13 1710. Is. Newton. 

For the R™* M' R. Cotes Professor of 
Mathematicks 4 FeUow of Trinity Col- 
lege in y* University of Cambridge. 



* BegiimiDg at p. 321, with part of Cor. 2, Prop, xxziii. Lib. 2, and ending at 
p. 432, with Prop. xxiv. Lib. 3. 
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LETTER XX. 
COTES TO NEWTON. 

S^ Sept. 21** 1710 

I have received y® second part of Y^ Copy, there are 
wanting only two wooden cutts which I can get done at 
Cambridge. I have read over what relates to y* resistance 
of Fluids, I thank You for the satisfaction I have received 
in seeing y* Theory so perfectly compleated. I confess I 
was not a little surprized upon y* first reading of Prop. 
36* ; but I now begin to be better reconciled to it. One 
of my greatest difficulties was an Experiment of Mons^ 
Marriotte which he says (page 245 Traite du Mouvment 
des Eaux |) he often repeated with great care. By his Ex- 
periment I concluded y* y* Velocity of y® effluent water 
was equall to y* gotten by an heavy body falling but from 
half y* Height of y® Vessel. He tells us y* 14 Paris Pints 
of water were evacuated in a Minute of time through a 
circular aperture of ^ Inch diameter, the altitude of y® 
Vessel being 13 feet. He describes the Paris pint to be y* 
35*^ part of y* Cube of y* Paris foot. 

Therefore the water evacuated in a second was 

14 X 1728 2 X 144 

— _ — _ or Cubick inches. The Area of y* aperture 

was inches. Hence y* length of a Cylinder equall 

in magnitude to y* evacuated water & having y* above 

mentioned Aperture for its Basis is 

11 X 25 

Inches, and this length is y^ space described in a second 
of time with y® uniform velocity of y* water as it passes 



* Making the velocity of efflux of a fluid tbrough an orifice in the base of a cylindri- 
cal Teasel to be that due to the height of the surface of the fluid above the orifice, a 
result firnt stated by Torricelli, and adopted by him as a principle, ( Dt motu Profteto* 
rum, Florent. 1644. p. 191.) In the 1st Ed. (Prop. ixivif.)the velocity had been made 
that due to half the height. The MS. of the Prop, which Cotes had before him when he 
wrote this Letter is wanting. 

t New Edit. Peru 1700. The 1st Ed. is dated 1686. 
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through the aperture. The space described in a second 
of time with y® uniform Velocity acquired by any falling 

body in y* same time is (according to 

• •♦«♦♦♦♦♦ 

The remainder of this letter is wanting: at the point where it breaks 
off Cotes IB 8a3ring that^ according to Huygens's pendulum experiments, 
the velocity generated by gravity in r'(^) = SOJ Paris feet; and 

.'. the height due to the velocity of efflux = \ — ' — j . — in feet, 

which lies between 6^ and 6^. 

Some of the contents of the deficient part of the letter are men- 
tioned in Newton's letter of March 24, 171?. The letter which was 
actually sent will probably be found, with others that are wanting to 
complete this correspondence^ in the Portsmouth Collection. 

The above-mentioned result of Mariotte's experiment had been 
brought before the notice of the Royal Society by Halley at their meet- 
ings on March 18 and 25, 1691. On the latter day an experiment 
(inaccurately described in the Journal Book) was made^ in which the 
jet was found to rise '' far above the middle of the height of the liquor, 
whence it is to be noted that there is a mistake in the 37th Prop, of 
Mr Newton's 2nd Book, whereof it was ordered that Mr Newton 
should be certified." (It was probably in consequence of this sugges- 
tion that Newton revised the Proposition, and put it into the shape 
which surprised Cotes.) On Bailey's recommendation, further experi- 
ments were made with a view to ascertain the cause of the discrepancy 
between the results derived from the observed height of the jet and 
the quantity of fluid discharged, but they only served to establish the 
fiEu;t, which remained unaccounted for until Newton (towards the end 
of 1710 and beginning of 171 l)j compelled by the statements of Cotes's 
letter of Oct. 5, 1710, to investigate the subject afresh, found the true 
explanation in the difference between the velocities at the orifice, and 
at that part of the vein of issuing fluid where it ceases to contract. 
See Newton's letter of March 24, 171i* For an account of what has 
been done in this branch of Hydrod3rnamics, since Newton's time, see 
Rennie's Report to the British Association (meeting 1833) with the 
works there referred to, to which add Navier^s Resume des Le9ons... 
sur r Application de la M^canique...Part. 2, 1838; and D'Aubuisson's 
Traite d'Hydraulique, 2nd Ed. 1840. 



3—2 
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LETTER XXL 
NEWTON TO COTES. 

S' London. Sept. 30. 1710 

Since the receipt of your Letter I have been removing 
from Chelsea to London, w*^^ has retarded my returning an 
answer to yo^ last. I have not seen Mariots book con- 
cerning the motion of running water, but certainly there is 
something amiss in his experiment w^^ you give me an ac- 
count of. ffor I have seen this experiment tried & it has been 
tried also before the Boyal Society *, that a vessel a foot & 
an half or two foot high & six or eight inches wide with a 
hollow place in the side next the bottom & a small hole in 
the upper side of the hollow, being filled with water ; the 
water w^'^ spouted out of the small hole, rose right up in a 
small streame as high as the top of the water w^^ stagnated 
in the vessel, abating only about half an inch by reason of 
the resistance of the air. The small hole was made in a 
thin plate of sheet tin and well polished, that the water 
might pass th{r}ough it with as little friction as possible. 
It was about the bigness of a hole made with an ordinary 
pin. 

The corrections you have made are very well & I thank 
you for them, & am glad that the Theory of the resistance 
of fluids does not displease you provided the xxxvi^^ Propo- 
sition be true, as I think it is. 

Direct your next Letters to me in S* Martins street 
neare Leicester fields. 

I am Yo"^ most humble Servant 

For ths R"^ M' dms Pro/e$$or of Astro^ Is. Newton 

nomy, if Fellouj of Trinity College in 
Cambridge in Catnbridgeekire. 



* An experiment of this kind attended with the same result wu tried by Hooke at a 
meeting of the Royal Society, April 1, 1691 . The velocity of efflux was also the sub- 
ject of experiment or discussion at several other meetings in that year. See the 
Journal Book, Match 18, 25. April 8, 23. 
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« 

" Wanting, two letters from Mr Cotes to Sir Isaac Newton, dated 
5th and 26th Oct. 17^0, concerning Prop, xxxvi. Lib. n. 

I remember to have seen the whole of this Prop, as it is now 
printed in the 2nd Edition, fairly written in Mr Cotes's own hand ; 
but I fear it is lost, or inadvertently destroyed; as I cannot find 
it now. 

E. HOWKINS, 1770." 



LETTER XXIL 
NEWTON TO COTES. 



I received both your Letters & am sensible that I must 
try three or four experiments before I can answer your 
former*. My time has been taken up partly with remov- 
ing to this house, partly yrith journeys about purchasing a 
house t for the Royal society & partly w*^ settling some 
matters in the Mint in order to go on w*^ y* coynage J that 
I have had no time to take these matters into considera- 
tion but hope w^in a fortnight to try the experiments & 



* Of Oct. 5, containing probably, among other things, ezperiments Cotes had been 
making on fluids issuing from an orifice in a vessel, and which went to confirm 
Mariotte's. See letter of Newton in Macclesfield Carretp. ii. 437. 

t In Crane Court. The Society met there for the first time on Nov. 8, having 
previously held their meetings at Gresham College. The change, as is usual, was 
opposed by sosae of the members. In 1782, Government assigned the Society apart- 
ments in Somerset House. See Weld*s Hist, of Royal Soc. i. 389, seqq. ; Kllis^s Let' 
ters of Eminent Literary Men, 346, (where C. Wren's letter should evidently be dated, 
1711.) 

I The following table of gold and silver coined yearly from Christmas, 1708, to 
Christmas, 1713, will shew approximately the times at which Newton's duties at the 
Mint would experience a pressure during the years over which this correspondence on 
the Principia extends. 



1709 


GOLD. 

Um. 
2468 


SILVER. 
llM. 

25423 ( in preceding year, 3751 ) 


1710 


3716 


817 


1711 


9324 


24768 


1712 


2855 


1784 


1713 


13137 


2333 



Macclesfield Corretp, ix. 434. 
In the beginning of March 1711 the Royal Society changed their day of meeting to 
Thursday at 4, the President ** being obliged to attend the Mint on Wednesdays.* 



t» 
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settle the matters in doubt & beg the favour that you will 
let the press stay till you hear from me again. 

I am Yo"^ most faithfull friend 

& humble Servant 

London. Octob 27*. 1710. Is. Newton 

Fwr the W^ W Cotes Professor of Astro- 
nomyy cU his chamber in Trinity College 
in Cambridge. 



LETTER XXIII. 
NEWTON TO COTES. 
S* M[artiii8 street by Leicester ffields. Mar. 24^ 171f. 

I send you at length the Paper for w^^ I have made 
you stay this half year. I beg your pardon for so long 
a delay. I hope you will find the difficulty cleared, but I 
know notf whether I have been able to express my self 
clearly enough upon this difficult subject, & leave it 
to you to mend any thing either in the expression or 
in the sense of what I send you. And if you meet w** 
any thing w^^ appears to you either erroneus or dubious, 
if you please to give me notice of it I will reconsider 
it. The emendations of Corol. 2 Prop 38 & Prop 40 are 
your own. You sent them to me in yours of Sept. 21, 
1710, & I thank you for them. That you may have the 
clearer Idea of the experiments in the beginning of the 
inclosed paper, let ABCD represent a vessel fuU of 
water perforated in the side with a small hole EF made 



* Pott Mark 28. 

t It it doubtful whether the " not*' has not been added by another hand. If it bt 
in Newton *t handwriting, it it about the nearest approach to an inttance of his crotnng 
a ' t*, that I remember to have teen. 
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B in a very thin plate of 

sheet tin. And con- 
ceive that the water 
converges towards the 
hole from all parts of 
the vessel & passes 
D c G through the hole with 

a converging motion & thereby grows into a smaller stream 
after it is past the hole then it was in the hole. In my trial 
the hole EF was |^^ of an inch in diameter & about half an 
inch from the hole the diameter of the stream RS* was but 
1^ of an inch. And therefore the streame had the same 
velocity as if it had flowed directly out of a hole but ^ of 
an inch wide. And so in Marriotts experim^ the stream had 
the same velocity as if it had flowed directly out of a hole 
but -^^ of an inch wide. In computing the velocity of the 
water V* flows out we are not to take the diameter of the 
hole for the diameter of the streame, but to measure the 
diameter of the streame after it is come out of the hole & 
has formed itself into an eaven & uniform stream. And 
the velocity thus found will be what a body would get in 
falling from y® top of the water : as is manifest also by the 
distance CG to which the stream will shoot it self, & also 
by the stream's ascending as high as the top of y* water 
stagnating in the vessel, if the motion be turned upwards. 

I am 
Your most humble & most obliged Servant 

For ihe R™* M' Roobb Cotes Profeuor of Is. Newton 

Axtronomy at his Chamber in Trinity 
College in the University of Cambridge, 



* HS is the diameter of the ''sectio venie contracts," (a term first used by Jurin, 

PhiloMoph, Traruact, Sept Oct. 1722, p. 185; and afterwards by Dan. BernouUJy 

Hydrodynam. p. 65. Jurin also uses "vena contracta ** to denote the same thing, and 
the expression is still retained in works on Hydrostatics, though differently defined by 
different writers, most of them describing it as that pirt of the issuing fluid between 
the orifice and the section whose diameter is RS,) 



CORRESPONDENCE OF 



The "Paper" mentioned in the above letter seems to have c 
of four folio sheets, and to have included from Prop, xxxti. to Prop, 
zxxix. with part of Prop. XL., and a page of corroctione {No. 111.) to 
be made in the concUisiona of " the Experimente Bet down in the 
Sclialinm to the 40th Proposition aent you formerly." The first three 
kavea ore wanting, the portion 'which is preserved beginninjf witli the 
latter part of the 37th Prop. (No. 72). 

There were several things in thia " Paper" which did not satisfy 
Cotea. (1) His " difficulty" about the 36tli Prop, was not yet com- 
pletely removed. This probably led to his (missing) letter of March 
31, which, if no other letter passed between them in the iuterral, 
brought him a satisfactory answer froni Newton. This answer, sent 
apparently in a parcel from Bentley, is alao wonting. (2) Besides 
making other alterations of a minor character. Cotes has crossed. out 
what is left of Prop, xxxvn., and written the Proposition out on 
another piece of paper (Noa. 70, 71) aa H now stands in the 2nd Ed. 
with this note at the top : " Print this instead of what is blotted out 
in Prop. XXXVII." He has alao modified part of the Scholium of this 
Prop, though not to the extent that Horsley (Newtont Op. n. 412) 
attributes to him. He has drawn his pen through almost the whole of 
Prop, xxxvm. and part of its 2nd Cor. and re-written the parts struck 
ont as they now stand in the 2nd Ed. These were the materials of liis 
letter of June 9. See introductory remarks to the fragment of that 
letter. 



" Wanting, a letter from Mr Cotes to Sir Isaac Newton, dated 3lBt 
Jlarch 1711. Anotherdated4th June 1711." Note by Mr Howkin«. 



LETTER XXIV. 
NEWTON TO COTES. 



4 



Yo" of June 4"" I received the next day & thank 
you for it. I am glad you received what D' Bentley sent 
you & that you think the difficulty removed, except what 
you mention about the manner of delivering y" 37"" Pro- 
position, ff'or clearing tlie sense of the first & second 
Paragraphs, these words may be added to the end of the 
second Paragraph after the word locatuni. Circellut autem 
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sustinendo vim <xqu(B de/ltientis minuet efu8 velocitatem, idq : 
in ratione qua minuit spatium per quod aqua jam transit 
Nam {per Cas. 5. Prop xxxn^ ^ efus Corol. 6) aqua jam 
transibit per spatium annulare inter circeUum 4r UUera canalis 
eadem velocitate qua prius transibat per canalis cavitatem 
totam*. 

And a little after where I have these words [augeatur 
velocitas circelli in eadem ratione et resistentia ejus auge- 
bitur in ratione duplicata] may be written these [augeatur 
velocitas circelli in eadem ratione & resistentia ejus auge- 
bitur in eadem ratione bis, nempe semel ob auctam quan- 
titatem aquas in quam circellus dato tempore agit & semel 
ob auctiun motum quem circellus in singulas aqu^e partes 
imprimit. Nam partes fluidi similibus motibus agitabuntur 
atq : prius sed velocioribus et minore tempore*.] 

But since you are considering how to set this xxxvii*^ 
Proposition in a cleare light I will suspend saying any 
thing more about it till I see your thoughts. I am 

Yo"^ humble servant 

London 7**" Jime 1711 Is. Newton, 

F(yr the R~* M' BooRR Cotks Profenor of 
Astronomy at his Chamber in Trinity 
College in Cambridge 



LETTER XXV. 
COTES TO NEWTON. 



This is only the concluding part of a letter, which a note by Mr 
Howkins states to have been dated June 9th, 1711. In the words with 
which this fragment opens, Cotes is giving his emendation of Prop, 
xxxvni. as it stood in the " Paper" which Newton sent him in his 
letter of March 24. The former part of the letter must have contained 
Prop, xxxvn. in the form in which Cotes had at last put it, and also 



* Not adopted. 



hia modification of the constructloD io the Scholium, where Newton 
hod made the latus rectum of the smaller parabolas BAB and that of 
the othere 32 CD. 

Iloreley saw some of Cotea'a actual letters in tlia I'ortamoutli Col- 
lectioD, and this of the 9th of June among others. In a note on the 
37th Prop, he says (11. 404) : Hwc dcmonstratio a Coteslo tota est. 

Horsley also says that the 6th Cor. of Prop, xxxvii. is due to 
Cotes, and that in the letter in which it was sent (what the date of the 
letter was does not appear certain) after explaining this Corollary he 
adds: "Hoc CoroUarium lucem aliqnam tuo in Corollario docimo 
quantum »e»tu) offundere possit." This 6th Corollary in Cotes's hand 
written on a slip of paper ia still preserved (No. ti?)- ^1 



IJu. 



7n.( 



}et propterea[ Vis ilia quas tollere possit motum 
omnem Cylindri interea dum Cylindrus deacribat longi- 
tudinem quatuor diametrorura, Globi motum omnem toilet 
interea dum Globus describat duas tcrtias partes hiy'iis 
lougitudinis, id est, octo tertias partes diamctri propriie. 
Eesistentia autem Cjlmdri est ad hauc vim quamproxime 
ut densitas Fluid! ad densitatem Cylindri vel Globi, per 
Prop xxxvii, & resistentia Globi a^qualia est resigteatias 
Cylindri per Lemm : v. vi. vii. I will remember to alter the 
2" Corollary of this Proposition which You had forgotten 
to do in Your last Copy. I have eomputed y' Table pro- 
ceeding y* Scholium of Prop, xL & find some of the numbers 
to be amiss whioh I will take care to rectify ; as over 
against 0,9G the s])ace should be 0,7 l'j66o9 F ; over against 
SG the space should be i,6l8657o F ; over against 4 G should 
be 6,6HS7G5F. I computed also all the Experiments & 
found my Calculationa to agree nearly enough with Yours 
except ia the 1" Experiment which I will alter throughout. 
Of the rest the greatest difference was in the 11"', in which 
y" result was 46^- oscillations not 40 as You make it in 
Your corrections*, I took care to make a right allowunee— 



■ Sent Mutli M. Sm p 
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for y* narrowness of the Vessel. I desire You to send me 
the Altitude from which the Globes fell in the 9*** Experi- 
ment. You had forgotten to mention it in Your Copy. 
The Six Experiments in y® Air * agree also very well with 
my computation, in the 5*^ the space should be 225^. 5^. 

Your most humble Servant 

R. C. 



LETTER XXVI. 
NEWTON TO COTES. 

S' 

I have read over & considered your alterations, & 
like them very well & return you my thanks. In y* end of 
Exper. 9, add, describentes altitudinem digitorum 1B2. I 
thank you also for correcting the numbers. I hope 
there will be no more occasion of stopping the press. 
After you have read the objection of Muysf taken from 



* These experiments were made by Hauksbee, June 9, 1710, with glass balls let fall 
from the top of the Cupola of St Paul's, (nearly 220 feet). See Philosoph. Trans, Oct 
— Dec. 1710, p. 198. An account of them was read at a meeting of the Royal Society, 
June 14, at which Newton presided. At the previous meeting, June 7, (the President 
then also in the chair) Hauksbee read a paper on some experiments of the same kind, 
which are described in the article in the Phil. Trans, just referred to. Newton assisted 
at similar experiments, made by Desaguliers, April 27 and July 27, 1719, from the 
upper grallery in the lantern on the top of the Cupola, a height of 272 feet. He with 
some other persons was below, and noted the difference in the time of fall of the leaden 
and of the ligrhter balls. See Phil. Tram, Sept—Oct. 1719, pp. 1071—1078. The ex- 
periments made on the latter day are introduced into the 3rd £d. of the Prineipia, 
p. 353. 

t In Elementa Pkyiicu methodo Mathematica Denumstrata, &c. Amstelod. 1711 : 
a heavy quarto, reviewed in the Leipsic Acts for Sept. 1711, and severely criticised by 
Leibniz and John Bernoulli in their Correspondence. 

In the 1st Ed. of the Prineipia (p. 337), there is a Lemma which states that if a 
spherical or other vessel, fiUed with fluidy move rectilinearly with an accelerated velocity, 
the molecules of the contained fluid participating equally in the motion of the veuel will 
remain at rest among themselves. Muys (p. 355), in opposition to this quotes a passage 
from the 4th Dialogpue of Gralileo*8 System. Cosmic, (p. 315, Lyons, 1641,) where Sal- 
viati, in attempting to explain the tides, takes the case of a vessel^ which contains water, 
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Galileo's experiment of the motion of a bucket full of 
water you will scarce expect very much from that author. 

lam S"^ 

Yo*" very humble servant 

S^ Martins street London. 

June 18^^ 1711. Is. Newton 

For the R°* M' Cotes Professor of Astro- 
nomy^ at his chamber in Trinity/ College 
in the University of CcmiMdge. 



LETTER XXVII. 



COTES TO NEWTON. 
S"" Juno 23^ 1711 

I received Your Letter & have delivered Y' Papers to 
the Printer. I hope we shall now go on without any fur- 
ther intermission. As for Muys, I have look'd over what 
relates to the resistance of Fluids. He acknowledges that 
what he offers upon y^ subject at present is but crude & 
indigested & I am very willing to agree with him. His 
Objections as far as I can understand 'em do not in any 
wise affect Your Book, much less the new Edition of it. 
One M*" Green of Clare-Hall has now in the Press a book* 



moving horixontally^ and says that, // a force be applied to retard the vettely the molerulet 
of the fluid will still retain their velocity, and the water will rise at the anterior part of 
the vessel, If^ on the contrary, the velocity of the vessel be inertasedf the^water toiU lag 
behind, and so vUl be higher at the hinder than at the fore part of the vessel. This fiict 
the speaker proceeds still further to illustrate by referring' to the boats used to convey 
fiesh water from Lizza Fusina to Venice. 

* 7^ Principles of Natural Philosophy, in which is shewn the Insufficiency of the 
Present Systems^ &c. &c. Camb. 1712. With a Latin Tract at the end, entitled, 
Geometria Solidorumj &c. This eccentric writer also published A Demonstration of the 
Truth and Divinity of the Christian Religion, &c. Camb. 1711, and a lar^re thick folio, 
(pp. 961) with the title of The Principles of the Philosophy of the Expansive and Con- 
tractive Forces, &c. Camb. 1727. In the Preface to this last work he says : " Our Phi- 
losophy, as it is now received and embraced, is the product of Popish countries, 



NEWTON AND COTES. 45 

of the like nature with Muys wherein I am informed he 
undertakes to overthrow the Principles of Your Philosophy. 
I do not expect very much from him, & I beleive You will 
not Your self when I have told You he is a Person who 
pretends to have solv'd y® grand Problem of y* Quadrature 
of the Circle. That the Press may not stop, I am now 
looking over Your Copy beforehand. I find nothing amiss 
till I come to Prop : 48. I will choose to make my Objec- 
tion against the Corollary, wherein You have these words 
[Nam lineola Physica 67, quamprimum ad locum suum 
primum EG redierit, quiescet;] This assertion cannot I 
think be reconciled with what You assert & prove in the 
Proposition [& propterea vis acceleratrix lineolsa Physic® 
€7 est ut ipsius distantia a medio vibrationis loco Q] I 
propose to alter the whole Proposition thus if You approve 
of it. [Propagentur pulsus in plagam BC a B versus C 
& designet BC intervallum eorundem ab invicem. Sint E, 
F, G puncta tria Physica Medii quiescentis in recta BC 
ad sequales distantias sita ; ee, ff, gg spatia sBqualia per- 
brevia per qua puncta ilia motu reciproco singulis vibra- 
tionibus eunt & redeunt ; €, 0, 7 loca qusavis intermedia 
eorundem punctorum; & EF, FG lineol© Physicae seu 
Medii partes lineares punctis illis interjectae & successive 



imported to us from Italy and France All therefore which I desigrn and intend, is to 

propose a Philosophy, which is truly EnglUh, a Cantabrigian, and a Clarensian one, as 

it was bom, and educated, and studied in those places; And as my Name is not 

much worse in the Letters which belong to it, than those of Galileus or Des-Cartes, 

I shall venture to call the GREENIAN." Mr Green was not altogether a stranger to 
Newton when Cotes introduced a notice of him in this letter. On making the discovery 
that the area of a circle is equal to four-fifths of the square of its diameter, shortly after 
taking his B.A. degree (1700), " Dominum Newtonum accessi ut consulerem,** says 
he, *'orantem qui chartulas perlegeret. ipsis intactis, ne inspectis certe, rejecit, ag- 
gressus sum dein epistola, recusavit, (in the Preface to his O^ometria Solidorum, his 
phrase is ' rescripsit nihil,' ) quid posthsc arbitremini me putasse 1 Saltem vel con- 
temptum me vel Problema." (lb. p. 940, 1st Lecture "ad Clarensem juventutem."^ 
On the publication of Green*s " Natural Philosophy*' in 1712, where his quadrature 
of the circle was asserted, he tells us that Cotes was "so kind and obliging as to com- 
municate to me with great candour and friendship a demonstration against it," which 
will be found lb. pp. 924-5. Cf. Letter CVI. 




translatffi in loca etp, <py & e/, fg. Rectte iju. 
ee se(iualis ducatur recta PS', bisecetur eadem 
in O, centro O & intervallo OP deseribatur cir- 
culus SJPi, & agatur diameter QR ad diame- 
trum PS perpendicularia. Per circuli hiyus 
circumfereutiam totam cum partibus suis expo- 
natur tempua totum vibrationis uaius cum ip- 
eius partibua proportionalibus ; sic ut complete 
tempore quovis QH vel QllSh, 
Bi dcmittatiir ad PS perpeadi- 
culum HL vel hi, & capiatur 
Ee lequalis OL vel 0/, punc- 
tum Physiciim E reperiatur in 
f, Hae lege punctum quodvia ^ 

E eundo ab E per e ad e atq : inde redeundo, 
iiadem ace deration is ac retardationis gradib* 
vibrationcs singulas peraget cum osoillante Peu- 
dulo, Probandum est quod singula Medii puncta 
Physica tali motu agitari debeant. Fingamus 
igitur Medium tali motu a causa quacunq : cieri, 
& videamua quid inde sequatur. 

In circumfercutia PQSR capiantur lequales 
arcus ///, IK vel Ai, ik earn habentes rationem 
ad circumferentiam totam quam habcnt sequalcs 
rectas EF, FG ad pulsuum ij]tervallum totum 
BC. Et demisais perpendiculis IM, KN vel im, 
kn; quoniam puncta £^, F, (? motibus similibus 
successive agitautur & vibrationes suas infegraa ex itu & 
reditu compositas interea pcragant dum pulsus transl'ertur 
a S ad C, ai QH vel QllSh sit tcinpus ab initio motus 
puncti E, crit Ql vel QISi tenipus ab initio motus puncti 
F, & QK vel QKSk tempus ab initio motus puncti G; & 
proptcrea Ee. F^, Gy erunt ipsis OL, OM, ON in itu 
punctorum, vel ipsis 0/, Dm, On in punotorum reditu 
mquales respective. Unde ey sen EG + Gy - Et in itu 






NEWTON AND COTES. 47 

punctorum SBqualis erit EG - LN, in reditu autem aequalis 
EG + In. Sed ey latitudo est seu expansio partis Medii 
EG in loco ey, & propterea expansio partis illius in itu, est 
ad ejus expansionem mediocrem ut EG - LN ad EG ; in 
reditu autem ut EG + In seu EG + LN ad EG. Quare 
cum sit LN ad KH ut IM ad radium 01, & KH ad EG ut 
circumferentia PQSRP ad BC, id est, (si ponatur V pro 
radio eireuli peripheriam habentis sequalem intervallo pul- 
suum BC) ut 0/ad V, et ex aequo ZJVad EG ut IM ad F: 
mt expansio partis EG punctive Physici F in loco €y ad 
expansionem mediocrem quam habet in loco suo primo EG ut 
F- IM ad F in itu, utq : F + tm ad F in reditu. Unde 
vis Elastica puncti F in loco ey est ad vim ejus Elasticam 

mediocrem in loco EG ut ^- — — - ad -- in itu, in reditu 

y — IM V 

vero ut -rz — : — ad —. Et eodem argiunento vires Elas- 
Fh- im V 

tic89 punctorum Physicorum G & E in itu sunt ad vires 

mediocres ut -- — — r^ & -=, — =77 ad — , & virium differen- 

V ^ KN V ^ H L V 

tia sive excessus vis Elasticsa puncti 7 supra vim Elasti- 
cam puncti € est ad Medii vim Elasticam mediocrem ut 

KN-HL A ^ y. * * 

ad —_, hoc est, ut 



VV' VxKN^ VxHL-^KN xHL V 

"— ad — sive ut KN - HL ad F, si modo (ob 

angustos limites vibrationum) supponamus KN & HL in* 
definite minores esse quantitate V, Quare cum quantitas 
V detur, excessus ille est ut KN - HL, hoc est (ob pro- 
portionales KN - HL ad HK & OM ad 01, datasq : HK 
& 01) ut OM, id est, ut F(f>, Et eodem argumento ex- 
cessus vis Elasticad puncti 7 supra vim Elasticam puncti e 
in reditu lineolad Physicaa €7 est ut jP0. Sed excessus ille 
est vis qua hiee Uneola acceleratur ; & propterea vis acce- 



leratrix lineoleB Physics ^7 est ut ipaius dlstantia a medio 
vibrationia loco F. Proinde tetnpus (per Prop xxxviii 
Libr. 1) recte exponitur per arcura Q/; & Medii pars 
linearis 67 perget lege prteacripta moveri, id est, lege 
oBcillantis Penduli : & par est ratio partiuin ommum liaea- 
rium ex quibus Medium totii componitur. q.e.d.] I was 
going to propose an alteration of the Corollary but I choose 
rather to leave it to Your self. It muat be made to cor- 
respond with what You have at the end of Page 372 where 
You cite it. I propose to alter Prop. 49 as follows, 
[p. 368. 1:28 — ad UucoIbd iUius pondua ut UK ^ A ad 
V^ EG sive ut PO y^ J ad VV, nam JiK erat ad EG ut 
PO ad F.j [I ; 32 — urgente vi pouderis in subduplicata 
ratione VV ad PO x A atq : adco — ] [I : ult — in sub- 
duplicata ratione W ad PO x A & subduplicata ratione 
PO ad A conjunctim, id est, in ratione integra V ad A. 
Sed tempore vibrationis unius — .] [Ergo tempus — & 
reditu compositie ut V ad A, id est, ut BC ad circumfercn- 
tiam circuli &c.] I propose to add the 2 following Corol- 
laries to Prop 49. 

Cor. 1. Vclocitas pulsuum ea est quam acquirunt 
Gravin lequaliter accelerate motu cadendo et casu sua 
describcndo dimidium altitudinis A. Nam tempore casus 
hi^us, cum vclocitate cadendo acqutsita, pulsus perciirret 
spatium quod erit lequale toti altitudini A. adeoq : tempore 
oscillationis unius ex itu & reditu composita3 percurret 
spatium a)quale circumferentias circuli radio A descripti ; 
est enim tempus casus ad tempus oscillationis ut radius 
circuli ad ejusdem circumfcrcntinm. 

Cor. 2. Unde cum altitudo ilia A sit ut Fluidi vis 
Elastica directe & densitas ejusdem inverse; vclocitas pul- 
suum erit in ratione composita ex subduplicata ratione 
densitatis inverse & subduplicata ratione vis ElaeticiB di- 
recte. I think the 47"' Proposition is out of its place : for 
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the Demonstration of it proceeds upon the supposition of 
the truth of the 48*^, & therefore it ought to follow the 
48*^ & besides the 48*^ serves to form some Ideas which 
are necessary to the understanding of the 47****. If You 
agree that these Propositions should change places I would 
add the following words at y* end of the 47*^ which will 
then be the 48*^ [Hsbc Propositio ulterius patebit ex con-r 
structione sequentis]. I see nothing further in the 2^ Book 
which I could wish might be altered. In the 3^ Book 
under Phsenom : 1, The Periodical times should be 

1^18\ 2/. 34" 3^13^13^ 42". 7^. 3^42^ 36". l6^l6^32'.9" 

and the Distantiie ex temporibus periodicis may be 

5,667 9,017 14,384 25,299 

I perceive You have made use of Cassini's Tables of Ju- 
piter's Satellits printed in 1693 in the Recueil cP Observer 
tions faites en phmeurs Voyages 4rc. But Your numbers 
give the times of the Revolutions to Jupiters shadow, not 
to y* same point of y^ Ecliptick. The B evolutions to the 
same point of the Ecliptick are (by those Tables) as I have 
set 'em down. Y' time of the Revolution of Satums outer- 
most Satellit differs from the time assigned by Hugenius 
in his Cosmotheoros & by Cassini in the Philosophical 
Transactions but I find it is y® time which was afterwards 
determin'd by Cassini in y* Memoirea de VAcadem. 1705. 
You have made an addition to the 3^ Proposition in which 
are these words [Hsec ratio obtinet in Orbe Lunsa nostraa. 



* The object of Prop, xlvxii. is (o shew that when pulses or undulatioiis are propa- 
gated in a fluid, the particles vibrate accordingr to the law of an oscillating pendulum. 
Prop. xLvii. shews how the velocity of propagation varies, and Prop. xux. determines 
its quantity, the expression for which (V/Theight of homog. atmosph.) Laplace wu 
the 6rst to prove, must (in the case of sound) be multiplied by 

^ / spec, heat of air under a constant pressure 
volume* 

M6can, Cutest, v. 121, 129. Poisson, Miean, n. 7ia WhewelPs Hist. Ind. Set n. 

4 
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In minore Orbe motus Aphelii minor esset in triplicata 
ratione minoris distantisd Lunas a Terra, & Fraetio -^^ 
diminui deberet in eadem ratione. Et propter banc dimi- 
nutionem vis qua Luna retinetur in Orbe suo est ad vim 

eandem in superficie Terr® ut 1 ad D'm* quamproxime, uti 

computum ineunti patebit] I should be glad to understand 

this place if it will not be too great a trouble to make it 

out to me. I do not at present so much as understand 

what it is that You assert. 

I am S' y &c. 



LETTER XXVIII. 

COTES TO NEWTON. 
S^ July 19** 1711 

I wrote to You about a Month ago concerning the 48^ 
Proposition of Y"^ second Book, & the last week I ordered 
the Printer to send You all the sheets which were printed 
off. If You have received these sheets You will perceive 
by 'em that the Press is now at a stand. But having no 
Letter from You I fear the sheets have miscarried. The 
Compositor dunn^s me every day, & I am forc'd to write 
to You again to beg Y' answer to my former Letter. I 
have received the last part* of Your Copy by D"^ Bently. 
I have now read over and examined all the calculations of 
the former part which ends in y* 432** page. I will write 
to You concerning it assoon as I receive Your answer to 
my last Letter. 

I am S^ Y^ &c. 



* Beginning at p. 433, with part of Prop, xxiv., Lib. 3, and terminating at p. 510 
with Prop. XLii. (end of Ist Ed.) Bentley returned to College on the 7th, (Rod^s 
Diary.) 
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LETTER XXIX. 
NEWTON TO COTES. 

S* MartinB Street in Leicester fields London July 28^ 1711. 

I received your Letters & the papers sent me by the 
Printer But ever since I received yours of June 23 I have 
been so taken up with other affairs that I have had no time 
to think of Mathematicks. But now being obliged to keep 
my chamber upon some indisposition w*^^ I hope will be 
over in a day or two* I have taken your letter into con- 
sideration. You think that in the Corollary to the 48*** 
Proposition these words [Nam lineola Physica ey quampri- 
mum ad locum suum primiun redierit, quiescet] consist 
not w*^ what I assert & prove in the Proposition, viz* [& 
propterea vis acceleratrix lineol® Physic» ey est ipsius 
distantia a medio vibrationis loco Q] But I suspect that 
you take the words [ad locum suum primum] in another 
sence then I might intend them, ffor when all the lineolse 
physic® €7 are returned to their first places or places in 
w*^^ they were before the vibrations began, the medium will 
be uniform as before & the vis acceleratrix of the lineola 
physica €7 will cease, whether that lineola arrived to its 
first place in the beginning middle or end of the vibrations. 
For making the Corollary more intelligible, these words 
may be added to the end of it. Partes fluidi non quies- 
cent nisi in locis suis primis. Quamprimum in loca ilia 
motu retardato redierint, component Medium uniforme 
quietum quale erat ante vibrationes excitatas. 

In altering the 48*^ Proposition you have shortned 
the Demonstration. If you had proposed your alteration 
of the Corollary I should have been better able to compare 
the whole w*^ mine. 



* He was suflBdently recovered by the following Thursday, (Aug. 2,) to preside at 
a meeting of the Council of the Royal Society on that day. 

4 2 
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Your cmeiidatioDs of Prop 49 are very well & the two 
Corollarys jou propose may be added to it. And the 47"' 
& 48*'' Propositions may ehange places, & at the end of the 
47"' these words may be added [Hiec Propositio ultcrius 
patebit ex constructione sequentia. 

I will write to you about {the} third book in my next. 

I am S"" Your very humble servant 

For the Rarer"'* M' Roorr Cotes Pro/ator Is. Nkwton. J 

of Astronomy, at hit Chamber m Trinity 

CoUeift in Cambridge, 




LETTER XXX. 
COTES TO NEWTON. 
S'. July liPl^if." 

I have read Y' Letter & find my self obliged to 
trouble You once more. I must beg leave to tell You I 
am Dot as yet satisfied as to the Inconsistency which I 
mention'd in my former Letter. You seem to say that 
when the Lineola Physiea 67 is return'd to its first place, 
which You take to be the beginning of the Vibration, the 
Medium will be uniform as at first & consequently its Vis 
acceleratrix will cease. If upon the return of the Lineola 
to its first place it be granted that the Medium will be uni- 
form 1 confess it must also be granted that the Vis Accele- 
ratrix will cease : but then if the Vis acceleratrix docs 
cease in this place it must likewise be granted that its 
quantity is less than in places nearer the middle of y* 
Vibration where it does not cease, & of consequence it« 
quantity will not be proportionable to tlie distance of the 
Lineola from the middle of the Vibration, for to be pro- 
portionable it ought not to cease in the beginning of the 
Vibration, but on the contrary it should be greater there 
than in any other place, & if it be greater there than in 
any other place the Medium will not then be uniform. 
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This consideration was to me the occasion of altering the 
Proposition. By making the middle of the Vibration the 
I0CU8 primus I saw this inconsistency might be avoided. 
But besides this, it appeares altogether reasonable upon 
other accounts that the locus primus should be the middle 
of the Vibration. Suppose a Musical Chord to be put into 
motion ; tis certain its locus primus is the middle of its 
Vibration & consequently also y® locus primus of any lineola 
Physica of Air which is contiguous to the Chord is in the 
middle of its own space of Vibration ; for the motion of 
this Lineola Physica follows & depends upon the motion 
of the contiguous Chord. And for the same reason, a 
second Lineola Physica not contiguous to the Chord but to 
the first Lineola will have its locus primus in the middle of 
its own Vibration, since its motion depends upon the first 
as the first did upon the Chord it self; & the same may be 
said of other Lineolce which are yet more remote from the 
Chord. Now assoon as the motion of the Chord ceases in 
its locus primus ie, in the middle of its Vibration, though it 
should perhaps be said y^ the motion of the first Lineola 
would not cease of it self at the same time with it, yet tis 
evident it will be made to cease by the resistance of the 
Chord, for being contiguous to the Chord when it is 
arriv'd at its locus primus or the middle of its Vibration it 
can proceed no further towards the Chord whilst y^ Chord 
maintains its rest, & it cannot return back again from the 
Chord as having no Vis Acceleratrix or acquired Impetus 
that way. And as this first Lineola ceases by y® resistance 
of y* Chord, so y® second ceases by y® resistance of y* first, 
& so on. By this You will understand how I would alter 
the Corollary ; but I chose rather to refer it to Your self, 
as fearing I could not express my thoughts with sufficient 
clearness & brevity & exactness at y® same time. What I 
have represented above is not so exact as it should be, for 
y® motions of the Lineoke must be supposed gradually to 
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cease with the motion of the Chord ; but I chose to ex- 
press my self as I have done that You might the more 
clearly understand me. In altering the Proposition I 
altered the 4"* line of Page 366 by putting PI, Pm, Pn 
instead of Pn, Pm, P/; & in the 2'' line of Page 367 in- 
stead of [ob brevitatem pulauum] I have put it [ob angus- 
toB Umites vibrationum] for it would be truer & more to 
the purpose to say ob maynam puUuum dUtantia\m] than 
to say ob brevitatem puUuicm. In Your Example taken from 
ST Sauveur the latitude of the Pulae is about 10 foot, when 
perhaps y* space of Vibration is not above y' 10"" of an 
Inch at y* utmost. If You consent to my Alteration of 
the Proposition the Figure must be altered. I propose to 
have it cut like y" Figiu-e I sent You, which does better 
express the disproportion of y^ breadths of y* Pulses & 
Vibrations than the former Figm-e. 

I am S'. Y' &C. 



LETTEB XXXI. 
COTES TO NEWTON. 



S' Sept. 4"' lTli7 

I received a Letter from you about a Month ago, & 
Bent You an Answer to it the next day by y' Carrier, in 
which I gave You my reasons why I was not yet satisfied 
as to y* Inconsistency in the 48"" Proposition & its Corol- 
lary which I formerly mention'd to You. I have not heard 
from You since y' time, & therefore I fear that either my 
Letter or Your Answer to it has miscarried. I shall be 
glad to know Your resolutions concerning this 48'*' Propo- 
sition assoon as You have leosure that the Press may go on. 
There were some things relating to the 3'' Book in my 
former Letter. I hope You will not forget to let me know 
Your mind concerning them also. 

I am 8' Y'. 4c. 



I 
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Newton's occupations at the Mint (see note % p. 37) coupled 
with his duties as President of the Royal Society will probably be 
sufficient to account for his not having had leisure to attend to the 
two preceding letters until after the lapse of 5 or 6 months (Feb. 2, 
1712, the date of the next letter). The following dates will give us a 
glimpse or two of him during some of these months. 

October 16, 1711: "The President |of the Royal Society | ap- 
pointed a Council {a meeting of the Committee of Visitors of Greenwich 
Observatory} to be called on Friday come sevennight (the 26th) when 
Mr Hunt is ordered to desire Mr Flamsteed to meet the Council on that 
day at 11 o'clock, at their house in Crane Court in Fleet Street; to 
know of him if his instruments be in order, and fit to carry on the 
necessary celestial observations." (Bail/s Flamsteed, p. 96, 97 note). 
Three accounts of this meeting from Flamsteed's pen are extant, (Baily, 
p. 96, 228, 294), which bear painful marks of his unhappy temper 
soured by the mortification he felt at having a board of Visitors " set 
over him." 

Jan. 31> 171^- Leibnizs 2nd letter to Dr Sloane (dated 29 Dee. 
1711), complaining of "Keill's unflEur dealing with him in his last 
letter, relating to the dispute between him and Sir Isaac Newton, was 
read : the letter was delivered to the President to consider the contents 
thereof.** (Journal Book of Royal Soc.) This letter, in which Leib- 
niz, speaking of the obnoxious passage in the Leipsio Acts for Jan. 
1705, in the review of Newton's tract De Quadratura, says ^' in illis 
circa banc rem quicquam cuiquam detractum non reperio, sed potius 
passim suum cuique tributum/' led to the appointment of a Committee 
(March 6, 171i)» to inspect the letters and papers relating to the sub- 
ject, who delivered in their Report, Apr. 24. — 

A great part of Cotes's correspondence with Jones foils within this 
interval (letters cni--cx) and may be conveniently read here as con- 
tributing towards filling up the blank. — 

With the next letter the correspondence begins to be carried on with 
briskness. In a letter of Saunderson to Jones, March 16, 1712, (Mac- 
clesfield Corresp. i. 264, where it is printed out of its chronological 
place,) a postscript adds that ^ Sir Is. Newton is much more intent 
upon his Principia than formerly, and writes almost every post about 
it, so that we are in great hopes to have it out in a very little time." 




CORRESPONDENCE OF 
LETTER XXXII. 
NEWTON TO COTES. 
S' London 2* Feb, UlJ. 

I have at length got some leasure to remove the diffi- 
cultiea w*^*" have stopt the press for some time, & I hope 
it will stop no more, ffor I think I shall now have time to 
remove the rest of your doubts concerning the third book 
if you please to send them. 

In reveiwing yo' letters I do not see but that y* xlviii"" 
Proposition of the second Book with its Corollary may 
stand, ffor the particles of air go from their loca prima 
with a motion accelerated till they come to the middle of 
the pulses where the motion is swiftest. Then the motion 
retards till the particles come to the further end of the 
pulses. And therefore the loca prima are in the beginning 
of the pulses. There the force is greatest for putting y" 
particle into motion if any new pulses follow. But if no 
new pulse follows the force ceases & the particle continues 
in rest. In this Proposition pag. 366. lin. 12. this emenda- 
tion may be made. Quare cum sit LN ad KH ut IM ad 
radium OP. et KH ad EG ut eircumferentia PHShP ad 

dica- 

V 

BC 



I OP ad r. Et ex. »quo 

LN ad EG ut /Jf ad V: erit expansio partis EG, punc- 
tive physici F, in loco e-y, ad expansioncm nicdioerem 
quam pars ilia habet in loco suo primo EG ut F - IM ad 
V in itu, utq: F .«■ tin ad V la reditu. Vnde vis cla^tica 
puncti F in loco ey est ad vim qua elastieam mediocrem 



* Com did Dot adopl (hg pari where t it bronghl in. but printed U u he propoMxl 
in hit Letter of June 33, "(li ponttur V pro radio circuli ciicumferciitiaai balwiitia 
•qualem iatenallo pabuuni RC),tic." Hit luirgatiDn of "ob an^nittcM limitM ti- 
bnlioDODi," (Lellen June 33, Jalr 90>) of which Newion takci no notice, it alsii 
the ^ad Rd. 
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in loco EG ut -— — r^^ ad — in itu, in reditu vero ut 

V — IM V 

ad — . Et eodem argumento vires elastic® &c 



F + f m V 
See lin 27. 

You stuck at a difficulty in the third Proposition of the 
third Book. I have revised it & the next Proposition & 
sent you them inclosed^ as I think they may stand. What 
further Observations you have made upon the third Book 
or so many of them as you think fit if you please to send 
in yo' next Letters, I will dispatch them out of hand. I 
shall be glad to have them all because I would have {the} 
third Book correct. 

I am Yo'^ most humble Servant 

/br <A« R°^ M' Cotes, Pro/eM<>r 0/ -4j<ro- Is. Nbwton 

nomyt at his chamber tn Trinity College 
in Cambridge, 



LETTER XXXIII. 
COTES TO NEWTON. 

S'. Pebr. 7**^ 178 

I have received Your Letter & as to the buisness of 
sounds, I do intirely agree with You upon considering 
that matter over again. By Your alteration of y* 3** Prop: 
of y® 3** Book, it is now very intelligible. What I have 
observed concerning the remaining part of Yoiu: Copy 
I will send You in the most convenient order I can. I 
begin with the 37*^ Proposition, in the 3** section of which 
You have these words [Eo autem tempore Luna distat 
a Sole \5]^^gr. circiter. Et Sol in hac distAntia minus 



* A folio sheet, Noe. 127^129. To the 4th Proposition, a Scholium beginning 
'* Picartus mensurando arcum, &c." is subjoined, which is a modification of what he 
had preyiously sent down in the second instalment of his copy of the Principia^ Sept 
13, 1710. He afterwards, (Letter XLI.), determined on omitting this Scholium, and 
placing it after Prop, xxxvii. Eventually, however, part of it was transferred to 
Prop. XIX., and a smaller part to Cor. 7 of Prop, xxxvii. 

t It should be 15|, as it sUnds in Newton*8 MS. No. 193. See p. 78. 
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auget ac minuit motum maris a vi Lunie oriundum quam 
in ipsis Syzygiis & quadraturis, in ratione Radii ad co- 
sinum distantly hi^ua duplicatEe scu anguli 30^ gr. hoc 
eat, in ratione 7 ad 6 circiter ideoq : in superiore Analogia 
pro S scribi debet 5 s. I suppose You intended to have 
said [in ratione duplicata Kadii ad cosinum diatantige 
hifjus] or [in ratione diametri ad sinum versum duplicati 
complementi hujus distantiaa]. After the same manner 
in y* foregoing proposition, at y" bottom of y' 463 page, 
You have added tliese words*. [In aliis solis positionibus 
vis ad marc attollendum est ut cosinus duphe altitndinis 
SoUs supra horizontem loci directe & cubus distantise Solis 
a Terra inverse] I suppose You intended to have said 
[ut sinus versus dupho altitndinis]. This alteration being 
made in Prop 37, You will have -J-J S instead of ^ S, 
whence S will be to i as 1 to 5 ^, & in y' 4'*' Corollary 
You will have a different proportion from y' of i to 38. 
In y' 3'* Corollary You make use of 3l' , 2?" & 32' . IS" 
for y* apparent diameters of y' Sun & Moon : I query 
whether it would not be more adviscable to use y* numbers 
of Your new Theoryf 32' . 15" for y' Sun, 3l' . I6"^ for y" 
Moon. Making use of these numbers, & of 57' . 5" for 
y* Moons Horizontal Parallax, & taking y* density of y' 
Sun to be to y" density of y' earth as 100 to 398 -^ as my 
computation gives it; the quantity of matter in y' Moon 
will be to y* quantity of matter in y' Earth as l to 

176 f X— , or aal to S4|. This alteration will very 

much disturb Your Scholium of y* 4"' Proposition as it 
now stands ; neither will it well agree with Proposition 
SS"", in which I further observe that You take y' pro- 
portion of y* semidiametera of y' earth to be as 689 to 
699 ; But if their difference be 33 Miles, there will be 
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another proportion, & I query whether here ought not to 
be some allowance made upon that score. 

I have not examined all the calculations of y^ Scholium 
to y* iv^ Proposition but I formerly observ'd a small 
diiSerence from Your Numbers as to y® descent of heavy 
bodies. If y® length of a Pendulum which vibrates seconds 
be 3 feet & S^ lines, the descent in that time will be 
15 feet 1 inch 2-^ lines: You have it 2^ lines. And 
when I examin'd y® xix*** Proposition I found the vis 
centrifuga to be in proportion to the vis gravitatis as 1 to 
288 1-, You have it as 1 to 290 ^. In this computation 
I took y® measure of a degree to be 57200 Toises as You 
had formerly stated it, the descent of heavy bodies in 
a second to be 15,0976 feet, the time of y® earths revolution 
to be 23^.56'. 4". If this Vis centrifuga be increased 
in y® proportion of 572S0 to 57200, it will be to y® vis gravi- 
tatis as 1 to 288 1^. I will send You some things further as 
I can recollect them from my loose papers of y® computa- 
tions which I made about ^ an Year ago ; In Your next 
You may be pleasd to send me Your Answer to what 
I formerly proposed concerning y® periodical times of y* 
Satellits, for I do not yet know Your resolution as to that 
part of my Letter. 



LETTER XXXIV. 
NEWTON TO COTES. 
S' London Feb. 12. ITg. 

In the third Book under Phaenom. I, the periodical 
times may be 

1^ . 18^ 27' 34". 3* 18^ IS' 42". 7* S^ 42' 36i\ l6* l6^ 32' 9" 

& the distances, ex temporibus periodicis 5,667 9>017 
14,384 25,299 as you have put them in yo" of June 23 last. 
But the numbers in the Corollaries of Prop, viii must 
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be altered accordingly. And so must one or two of j*' 
numbers in Prop, xii & xiii. 

In y' 3'' section of y* xxxvii"" Proposition, I think my 
proportion is right, ffor the force of the Sun increases the 
force of the Moon in the Syzygiea, diminishes it in the 
Quadratures & neither increases nor decreases it in the 
Octants : & therefore the distance of the Moon from the 
Sun must be doubled that the cosine thereof may vanish 
in the Octants. 

In the 3'' Corollary of that Proposition lin 5, 6, the 
words should run thus [et cubus diamctri Lunie ad cubum 
diametri Solis inverse, id est, (cum diametri mediocrcs 
apparentes Luna) et Solis sint 3]' 27" & 32' 12") ut &c.] 
But instead of the Moons mean diameter 3l' 27" may be 
written si' ifij^, & the Suns mean diameter 32' 12" may 
be every where retained, even in the Moons Theory. For 
32'. 15" is too bigg. 

In the Scholium to the iv*'' Proposition, if the length 
of a Pendulum w*"* vibrates seconds in vacuo be put 3 feet 
& 8^, the descent in that time will be i5 feet 1 inch & 
2j lines. 

And in the xix"" Proposition the vis centrifuga may be 
put in proportion to tlie vis gravitatis as l to 28*), & then 
these corrections must be made. Neare the end of the 
Scholium of Prop iv. for the numbers ego J, 669 & g-^ 
write 289, 665, & g^. Also pag 422 lin 9 write, ut i 
ad 289. lin. 13, ut 289 ad 288. lin 15, 289. lin 16, 288. 
Pag 423 lin 27, ut l ad 288. Hn 28. pars 5^. lin 31, vis 
centrifuga ^J-g. lin ult. pars tantum j^. Pag. 424 Hn I, 
ut 229 ad 288. lin 3, 19674224, scu mDliaJrj ium 3935. lin 5, 



seu 1 ad 8. lin 29, ut 229 ad 228. 

The xxxix'"' Proposition must be corrected by putting 
the semidiameters of the earth as 228 to 229 instead of 6S9 
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to 692, or perhaps as S919 to 3951 the difference being 
32 miles. I think [228 to 229] should be put for [689 to 692] 
& the difference of 32 miles may be allowed for in the 
latter part of the Proposition. But I have lost my copy 
of the emendation I made to that Proposition & the 
Lemmas preceding, & so know not how to make this cor- 
rection. If you can mend the numbers so as to make 
y* precession of the Equinox about 5o" or 5l", it is suf- 
ficient. I am 

Yo' most humble Servant 

For the n^^ W C0TE8 Professor 0/ Is. Newton 

Astronomtfy at his chamber in 
Trinity College in Cambridge. 



LETTER XXXV. 

COTES TO NEWTQN. 
S"" Cambridge Feb 16* 17n 

I received Your last of y* 12*^ of this Month. Tis very 
evident that y* 3* section of Proposition xxxvii*** ought not 
to be altered. I had observ'^d, that in an addition which 
You have made at y® bottom of page 463, carinua ought to 
be chang'd into rinua versus; & thereupon, (without any 
further consideration), I had applied the same chimge to 
y® 3^ section of y® following Proposition. I will observe 
Your directions as to y* Diameters of y* Sun & Moon in 
Corol. 3 ; retaining in all other places 32^ 19," for y® Sun. 
In y® Scholium of iv*^ Proposition I think the length of y® 
Pendulum should not be put 3 feet & 8|- lines ; for the 
descent would then be 15 feet 1 inch 1^ line. I have 
considered how to make y* Scholium appear to the best 
advantage as to y® numbers, & I propose to alter it thus. 
To take 57220 Toises for y® measure of a degree, instead 
of 57230 ; for 57220 is y* nearest round number to a mean 
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amongst 57060, 57399, 57303. To take 3 feet 8 }-g- lines for 
y' length of y" Pendulum ; for y" French sometimes make 
it 8^ sometimes 8^, & 8-J-g is a mean betwixt these mea- 
sures. To take 48^. so' for y" Latitude of Paris instead of 
48". 45' as You liad put it. From these principles the fol- 
lowing alterations may be made, [semidiameter Terrre 
19C70787 ped] [distantia mediocris Luna9 a Terra 1 190082614 
ped] [distantia!)* a eommuni centro gravitatis 1159567675 
ped] [Sinus Versus ped, l i, dig. 9, lin. 5 j^] — id est, in 
ratione l ad 3680,84502 ; ideoq: corpus ad superficiem Terrie 
vi ilia cadcndo deseribet pedes Parisienses 15, dig. 1, 
lin. .^J. 

Observatum est longitudinem PendiUi ad minuta se- 
cunda oscillantis in vacuo, esse pedum trium Parisiensium 
& linearum 8^ scu linearum 8^. Sumatur longitudo me- 
diocris pedum trium & linearum 8^: & altitudo quam 
grave in vacuo cadendo tempore minuti unius sccundi de- 
Bcribit, (cum sit ad dimidiam longitudinem Penduli hiyus 
in duplicata ratione circumfercntia) ad diametrum circuli, 
ut indicavit Hugenius,) erit pedum Parigiensium 15, dig. l, 
lin. I^. Hie est descensus gravium in Latitudine Lu- 
tetite Parisioru sen 48^. 50'. 

Ad iblquatorem vis ceatrifuga corporum a diurna rota- 
tione Terrie oriunda est ad vim gravitatis ut l ad 289 
circiter ; & in Latitudine Lutetia} minor est, idq : in du- 
plicata ratione sinus complement! Latitudinis 4S'>.50' ad 
Radium adcoq : est ad vim gravitatis ut 1 ad 667. Et hac 
vi descensus gravium in latitudine Lutetiaj dJminuitur. 
Descensus igitur pedum 15, dig. l, lin, l^s.^ augeatur parte 
^g scu lineis 3^, & habebitur totus gravium descensus 
pedum 15, dig. 1, lin. 5^ quern gravitas sola, tempore mi- 
nuti uniua secundi in Latitudine 48'"'. 50' efficere posset, si 
modo Terra quicseeret. 

I have gone over the computation of y" viii"" Propo- 
sition ugain taking 3i'. is" for y' Suns diameter, for I had 
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formerly made use of S9,\ 1 5". I propose these alterations. 
[Satellitis extimi Jovialis tempus periodiemn diermn 16 & 
horarum 16-^] Pondera ad »quales distantias a eentris 

Solis, Jovis, Satumi ac Terrae l. . . . 

1083 2411 227512 

Semidiametri Solis, Jovis, Satumi ac Terrae loooo. 1077. 
889. 104. Pondera ad superficies Solis, Jovis, Satumi ac 
Terras 10000. %S5, 525. 410. Densitates Solis, Jovis, Satumi 
ac Terrae 100. 78. 59. S96: 

The xii'** Proposition may be altered thus [Nam cum, 
per CoroL 2. Prop viii. materia in Sole sit ad materiam in 
Jove ut 1033 ad 1, & distantia Jovis a Sole sit ad semi- 
diametrum Solis in ratione paulo mcgore ; incidet commune 
centrum gravitatis Jovis & Solis in punctum paulo supra 
superficiem Solis. Eodem argumento cum materia in Sole 
sit ad materiam in Satumo ut 2411 ad 1, & distantia Sa- 
tumi a Sole sit ad semidiametrum Solis in ratione paulo 
minore : incidet &c.] The xiii*** Proposition may be altered 
thus, pag. 419. 1 : 18 [ut 1 ad 1033]. lin: 21. [ut 81 ad l6x 103S 

seu 1 ad 204 circiter] lin : antepenult. [& 

25 



* All the figures which Cotes proposes in this paragraph, duly appear in their places 
in the first three Corollaries of Prop, viii., in the 2nd Edit-., though Newton in his 
answer to this Letter takes no notice of his suggestions with respect to them. 

Cotes has made about half a dozen other alterations (adopted in the 2nd EA.) in 
the MS. of the four Corollaries of this 8th Prop., which are not noticed in this rough 
draught, though some of them would probably be mentioned in the letter actually sent. 
The most important of them are the following, (Nos. 133, 134) : 

In Cor. 1. The last sentence is, '* Pondera corpora in superfide Luns fere dupio 
minora esse quam pondera corporum in superfide Terrs dicemus in sequentibus," as it 
stands in the 1st Ed. Cotes has altered it to '^ Quanta sint pondera corporum in super- 
ficie Luns dicemus in sequentibus.** 

In Cor. 3, the words " Densitas Terrs hie potita non pendet a parallaxi Solis, &c.** 
are altered to ** Densitas Terrs qu^ prodit ex hoe eontputo non pendet, &c.** 

In Cor. 4, Newton had written " S^ et densiores sunt Planets, csteris paribus, 
qui sunt Soli propiores ; ut Jupiter Satumo, et Terra Jove. Oritur utiq: densitas ma- 
teris ex calore solis earn decoquentis. £t collocandi erant Planets in diversis a Sole 
distantiia ut quilibet pro gradu densitatis calore solis migore rel minore frueretur.** 

Cotes has drawn his pen through the words " Oritur Planets," and has altered the 

last clause to " In diversis utiq : a Sole distantiis collocandi erant Planets, ut quilibet, 
&c." In the 1st Ed. the last clause runs thus : " Collocavit igitur Deus Planetas in 
diversis distantiis a Sole vel minore fhiatur.** 
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seu 12498G] liuiult- [ut 65 ad 12*986 seu l ad 1923]. I 
observe that You have added* to the xiv"* Proposition a 
Scholium concerning y" motion of y' Aphclia of y' Planeta, 
in which by supposing y' of Mars to go forward S5' in loo 
Yeares You deduce the motion of y' Earths Aphelium to 
be 18', 36". I shoidd be glad to know whether You have 
found these motions to be nearly so by Observations or 
whether these numbers are propoa'd barely as oii Example ; 
for in Your new Theory published by D"" Gregory You 
make y* motion of y' Earths Aphelium to be 21'. 40" in an 
100 Yeares The Rule delivered in this Scholium puts me 
in mind of a mistake in the New Edition of Your book 
which I did not observe till it was too late. In y* 16'" 
Corollary of y* lxvi"" Prop : of Lib : 1, or in page 166, line 
9"" of y* New Edition You will find ut quadratum temporia 
periodici corporis P directe &c. So You had altered it in 
Your Copy, but I think it shoidd be as in y* former Edition 
ut tempus periodica. Over against Your alteration there is 
written in y* margin with a black lead pencil by another 
hand quadr. temporia period, which I suppose You depended 
upon without considering the thing Your self. I will write 
to You concerning the xix"* & xx'" propositions in my 
next. I eome now to y^ xxxix"* Proposition, it stands thus 
in Your Copy, pag : 470, lin : 10 dele reciproce. lin: 26, 
ut 474721 ad 414S am 114581 ad 1000 pag: 471. Un: 20 
[evaderet minor quam prius in ratione 2 ad 5. Idcoq : 
annuus ajquinoetioru regressus jam esset ad 20^. Ii'. 46". ut 
I ad 7.^30, ac proinde fieret 9", 55"', 8". Cteterum hie motus, 
ob inclinationcni plani ^quatoris ad planum Eclipticie, 
minucndus est, idq : in ratione &e.] You have left out all • 
from pag: 471. 1: 22 to pag. 473. lin: 13. Then in j: 
473. iin : 27 You hare [diminuendus est motus 9". 55'". tfyi 
in ratione sinus 91706 (qui sinus eat complcmenti gradutn 
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23^) ad radium 100000. Qua rationc motus iste jam fiet 

9". 5'". 46'^ Hsec est annua Praecessio iEquinoctiorum a vi 

Solis oriunda. 

Vis autem Lunse ad mare movendum &c.^ 

I should be gkd to have this Proposition settled before 

we print any thing which may in any wise relate to it 

y humble Servant 

Roger Cotes. 

Before I conclude this Letter, I will take notice of an 
objection which may seem to be against y* 3** Corol : of 
Prop : VI. Lib : iii Itaq : Vacuum necessario datur &c. Let 
us suppose two Globes A & B of equall magnitudes to be 
perfectly fill'd with matter without any interstices of void 
Space ; I would ask the question whether it be impossible 
that God should give different vires inertise to these Globes. 
I think it cannot be said that they must necessarily have 
y® same or an equal Vis inertise. Now You do all along in 
Your Philosophy & I think very rightly estimate the quan- 
tity of Matter by the vis inertiee & particularly in this vi*^ 
Proposition, in which no more is strictly proved than y* 
y* Gravitys of all Bodies are propwtionable to their Vires 
inertise. Tis possible then that the equal spaces possessed 
by the Globes A & B may be both perfectly filld with 
Matter so as no void interstices may remain & yet that 



* This being merely the draught of a letter, Cotes has not taken the trouble of 
transcribing the whole of the passage, though of course in the letter which was actually 
sent, he would copy it entire. It stands as follows in Newton's MS. No. 204. 

Vis autem Lunae ad mare movendum erat ad vim Solis ut 4) ad I circiter. £t in 
eadem proportione est vis Luns ad vim Solis ad iEquinoxia movenda. Indeq : prodit 
annua iEquinoctiorum Praecessio a vi Luns oriunda 42'^. 52'" .54''', ac tota Prscessio 
annua a vi utraq : oriunda 51" . 58"' . 40*'. 

Si vis Luns ad mare movendum esset ad vim Solis ut 4^ ad 1 (nam proportionem 
harum virium nondum satis accurate ex phsnomenis definire licuit) prodiret annua 
iEquinoctionim pnecessio 50" . 40'" . 43'*'. Quod cum phienomenis congruit. Nam 
pratcessio ilia ex observationibus Astronomicis est 50" vel 51" circiter. 

Descripsimus jam systema Solis Terrs Ac Planetarum ; superest ut de Cometis 
nonnulla adjiciantnr. 

5 
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the quantity of matter in each space shall not be the same 
Therefore when You define or asaiime y' quantity of matter 
to be proportionable to its vis inertise You must not at 
the same time define or assume it to be proportionable to 
y' space which it may perfectly fill without any void in- 
terstices unless You hold it impossible for the two Globes 
J & B to have diflTerent Vires Inertias. Now in y" 3* 
Corollary I think You do in effect assume both these things 
at once 



LETTER XXXVI. 
NEWTON TO COTES. 



S^ 



In the scholium to y* iv"" Proposition I should have put 
the length of y* Pendulum in vacuo s feet & 8^ lines. It 
was by an accidental error that I wrote 8^ lines. The 
Pendulum must be something longer in Vacuo then in 
Acre to vibrate seconds. You may put it either gS or S\^ 
as you shall think fit, the difference being inconsiderable. 
If you chuse 8-J-|{, the numbers computed from thence may 
stand. 

In the new Scholium to the xiv"* Proposition, I took 
the motion of the Aphclium of Mars to be what D' Halley 
had computed it & thence deduced the motion of the 
Earth's Aphelium to be 18'. 36" in an 100 years. D' Halley 
had formerly given me the motion of y* Aphclium of j 40' 
in 100 years & thence I computed the motion of the 
£arths Aphehum Sl'.io": but 1 account the latter reecon- 
!ng to be more confided in, & therefore in the Theory of 
y* Moon you may put the motion of y' earths Aphelium 
IB'. SC" in lOO years, 

Tn y* IG"" CoroUary of Prop, utvi Lib. 1 (or in pag 166 
Itn 9 of y* new Edition) it should be [ut tcmpus period!- 
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cum corporis P directe &c] as you well observe, & not [ut 
quadratum temporis periodic!] as it is now printed. 

In the xxxix^ Proposition these emendations may be 
made, Pag. 470 lin 26 [ad diametrum mm'orem AC ut 228 
ad 229) ut 51984 ad 457 sen 11375 ad 100.] Pag 471 lin 1 
[ut 100 ad 11375 et lOOOOOO ad 925275 coi\junctim, hoc est, 
ut 1000 ad 105042, ideoq: motus annuli esset ad summam 
motuum annuli et globi ut 1000 ad 106042.] lb. lin 7 [ut 
1000 ad 106042;] lb. lin 10 [ut 1436 ad sgs^S et 1000 ad 
106042 conjunctim, id est, ut l ad 2919. lb. lin. 20 [eva- 
deret minor quam prius in ratione 2 ad 5. Ideoq: annuus 
aBquinoxiorum regressus jam esset ad 20° ll' 46^' ut 1 ad 
7298, ac proinde fieret 9" 5/" 42 .] Pag 473 lin 27 [Cum 
igitur indinatio ilia sit 23^ graduum, diminuendus est 
motus 9" 5/" 42"' in ratione sinus 91706 (qui sinus est com- 
plement graduum 23^) ad radium 100000. Qua ratione 
motus ille jam fiet 9" 8'" 8*^. And a little after. PrsBces- 
sio a vi Lunffi oriunda 4S".4'". 4'^^, ac tota Prsecessio 
annua a vi utraq: oriunda 52" 12'". 13'\ 

Si vis LunsB ad Mare movendum esset ad vim Solis ut 
4^ ad 1 (nam proportio harum virium nondum satis accu- 
rate ex phaenomenis definire licuit) prodiret annua sequi- 
noxiorum praecessio 50" 14'". 45'\ Quae cum phssnomenis 
congruit. Nam prsecessio ilia ex observationibus Astrono- 
micis est vel 50" vel 5l" circiter. 

Si altitudo Terrse ad ^Equatorem superet altitudinem 
ejus ad polos milliaribus plusquam 17, materia ejus rarior 
erit ad circumferentiam quam ad centrum, et prsecessio 
aequinoxiorum ob altitudinem illam augebitur & vicissim ob 
raritatem diminuetur. 

Descripsimus jam systema Solis Terrse et Planetarum : 
superest ut de Cometis nonnulla a<^'iciantur. 

ffor obviating the objection you make against the 3^ 
Corollary of Prop, vi Lib. iii, you may add to the end of that 
Corollary these words. Hoc ita se habebit si modo ma- 

5—2 
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teria ait gravitati euie proportionalis 8c insuper impenetra- 
bilia adeoq: ejusdem semper densitatis in spatiis plenis. 

I am Y' most humble Servant 
London Feb. 19 ITfJ. Is. Nkwton. ] 

For the R"^ M' Cotes Proftttor tif AitronoTai/, 
at hi* Chamber in Trinity CuUtgt in Cam- 



LETTER XXXVII. 
COTES TO NEWTON. 
S^. Febr. 23* l"|i CamliriJge 

1 have received Your last. As I rcviewd the xx"' 
Proposition I perceiv'd it was by a slip of tlie Pen that 
You had put 8|^ instead of t*^ lines in Your former Letter. 
I choose this number rather than 8^ for the reason which 
You gave & because the fraction is more simple & already 
in use amongst the French. I am satisfied that these exact- 
nesses, as well here as in other places, are inconsiderable 
to those who can judge rig'htly of Your book : but y" gene- 
rality of Your Headers must be gratified w"' such trifles, 
upon which they commonly lay y" greatest stress. I thank 
You for the information Y'ou have given me coueeniing 
the new Scholium to the xiv'" Proposition. You have very 
easily dispatch'd the 32 Miles in Prop, xxxix", I tlnuk You 
have put that matter in the best method which Uie nature 
of the thing will beat-. 

Your addition to y* 3^ Corollary of Prop, vj"" does not 
seem to come fully up to y' Objection. Your words are 
[Hoc ita se habebit si modo materia sit gravitati sua; pn>- 
portionaliy & insuper impenetrabilis adeoq: q'usdera semper 
densitatis in spatiis plenis]. Now by materia Y'ou mean 
the quantity of Matter & this You had always estimated 
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by its Vis inertiae, & therefore it will be supposed that You 
do in this place so estimate it : but if materia be here taken 
in this sense the Objection will not be obviated. Perhaps 
with some alteration of my words, which You may be 
pleased to make, the addition may stand thus [Hoc ita se 
habcbit si modo magnitudo vel extensio materiae in spatiis 
plenis, sit semper proportionalis materise quantitati & vi 
Inertiae atq: adeo vi gravitatis: nam per banc Proposi- 
tionem constitit quod vis inertias & quantitas materia^ sit 
ut ejusdem gravitas] 

In the xix*^ Proposition pag. 422. lin 9 I will put [l ad 
289] & in line 13** [ut 289 ad 288] in line 15^ [289], in line 
16** [288] according to Your former directions*. In the 
25** & 28** lines I woidd omit y® fractions -^ & write [ut 
126 ad 125] & [ut 125 ad 12()] : for my computation makes 
the former proportion to be 126,44024 ad 125,44024 & the 
latter to be 124,80397 ad 125,80397. In Page 423 line 11** I 
would put [hae tres rationes 126 ad 125, 126 ad 125^, & 100 
ad 101]. lb. lin 27** [ut 1 ad 289]. lin 28** [est tantum 
pars^|-g-] line 31** [vis centrifuga ^j^] in y* last line [pars 
tantum ^^]. Page 224, line 1** I would put [per polos 
230 ad 229] & y® rest accordingly taking the measure of a 
mean degree to be 57230 Toises. 

In the XX** Proposition, page 425, line 8**, You have 
altered thus [Unde tale confit Theorema — ^vel, quod pe- 
rinde est, ut quadratum sinus recti Latitudinis. Et ia 
eadem circiter ratione triplicataf augentur arcus graduum 
Latitudinis in Meridiano. Ideoq: cum Latitudo Lutetiae 
&c.] I think the word triplicata ought to be omitted : it 
should be [Et in eadem circiter ratione augentur arcus 
graduum &c]. I suppose by some inadvertency the mis- 
take arose from this. That the degree under y® ^Equator is 



• In letter of Feb. 12. 

t In Newton*8 MS. the word b tripliet (No. 138.) 
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to y' degree under the Pole aa CP cub to CA cub (&gp 
page 422). This proportion is no where mentioned in 
Your additional papers, but I guess You designed to have 
added it or something to y' same efifect to moke Your 
Rule conipleat for finding the measure of a degree under 
any Latitude. 

When I was formerly upon this place I made the fol- 
lowing alteration in order to examine the numbers of Your 
Table. [Unde taJe contit Theorema, quod incrcmentum 
ponderis ut et mensurse gradus uniu^^ in MerJdiano per- 
gendo ab jEquatore ad Polos sit quam proxime ut sinus 
versus latitudinis duplicatse, vel, quod perinde est, ut quad- 
ratum sinus recti latitudinis. Nam si Af ponatur pro 
AB « PQ cub - PQqq „ ABqg - PQqq ^ ^ 

' -^P^" T^„ '^ Opro 



ABqq 
ABq - PQq 
ABq 



ABqq 
(v-id: fig; p, 422) erit gravitas sub jEquatore 
ad excessum gravitatis in aJio quovis loco ciyus sinus rec- 
tus latitudinis est 5 existente R radio, ut ] ad ^— SS 

+ -^ S* + — iii- " + «c. Menaura vero gradus umus in 

Meridiano ad ^quatorem, erit ad excessum ^us in aho 

TO* , 



30 
loco ut 1 ad T-^^SS 



S X5 00 ^ 



-S' + &c. 



*R* " ■ 2 X 4 x SB* " 
Itaq; cum sit AB ad PQ ut 230 ad gsg, & Lutetia; Porisi- 
orum in latitudine +8*'. 50' longitude penduli singulis minu- 
tis eecundis oscillantts sit pedum trium Parisiensium & 
liaearum 8§ ; longiludines vero ])endulorum requalibus 
temporibus in locis diversis osetllantium sint ut gravitates: 
longitudo pcnduli sub ^Equatore erit pedum trium & 
linearum 7,+8, sub Polo erit pedum trium & linearum 9,39: 
mensura vero gradus unius ad jEquatorem erit Hcxapeda- 
rum 56783. ad Polum erit Hexapcdarum 57530, si modo 
inter gradus latitudinis 4S & +!i ponatur esse Hexapcdarum 
57200. Et ainilh computo confit Tabula sequcns.] 
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In making these rules I take the measure of a degree 
at any point of the Meridian to be proportionable to y^ 
Radius of the curvature of y® Ellipsis at that point, or 
which is y® same thing to be proportionable to y® Cube of 
y* part of the Badius of y® curvature which is intercepted 
between y* point proposed in y® Ellipsis & the point where 
the Radius intersects y® greater Axis ; and y® angle made 
by that intersection I take for the measure of the Latitude. 
Thus I had then altered y® place, but I think this exact* 
ness is not necessary; for y* following terms of these 
series are inconsiderable in respect of the first, & the figure 
of the Earth is not exactly Elliptical & the solution of the 
Problem will be more simple without it, by taking y® 
length of y* Pendulum under the ^Equator to y* length 
under the Poles in the proportion of 229 to 230, & the 
Measure of a degree at the ^Equator to y® measure at y® 
Poles in the triplicate proportion of 229 to 230 or as 228 to 
231 or 76 to 77, & in both cases by making the increment 
from the ^Equator to be as the square of y* sine of y* Lati- 
tude or as the versed sine of the doubled Latitude. 

As to the Table of the lengths of Pendulums & the 
measures of Degrees I beleive Your Readers would rather 
desire it were computed to y® difference of 32 Miles than 
to that of 17 Miles, & I do not see any use of it as it now 
stands for which the Table made to the difference of 32 
Miles may not serve. If You agree to this Proposal, I will 
compute it as you shall direct either by the Series or the 
other way. It must be placed after Your account of the 
Observations & thereby some small changes will be made 
in the context which You may be pleased to send me. 

What I have further observed as to this Proposition is 
as follows. You have put down GoresB Latitudo 14°. 15'. by 
y* observations of Des Hayes tis 14®. 40'. In Your account 
of Picard's experiment of an heated wire You say [in igne 
posita] De la Hire says only [car M : Picard ayant expos6 



les corps a. gelee, les mettoit cnsuite aupres du feu] or near 
the fire. By my computation the observation at Guada- 
loupe reduced to the ^Equator gives the difference of 2,2!) 
lines, that at ]V[artinique 9,31 lines, exceeding Your limit of 
2^ lines ; the rest fall within Your limits. After [auctua 
in ratione differentiarum fiet milliarium SS] I would add 
[& diameter secundum tequatoreni erit ad diametruni per 
polos ut 123 ad 122] for as J. 07 to 2 so is ^-^ to -j-sTi. 
Speaking of the Shadow of the Earth in Lunar Eclipses 
You say [diameter ejus ab Oriente in Occidentem dueta, 
miyor erit quam diameter ejus ab Austro in Boream ducta 
excessu 56''-fere] I think it should be 4l"; for the mean 
Horizontal Parallax of y' Moon in Syzygiis being 57'. 30", 
the Parallax of y" Sun lO", & the Suns mean diameter 
32'. 12"; the diameter of y'' Shade will be 4988", add 70" 
upon account of the Atmosphiere & the diameter will be 
5058", which divided by 123 gives 4i". At the end of this 
Paragraph You have [Et distantia mediocris centrorum 
Terrre fit Lunra erit 60j- semidlametrorum Terrre] which I 
do'nt well understand. In y' last Paragrajih You have [et 
Penduia iaochrona longiora forent in Observatorio Regie 
Parisiensi quam ad -Equatorem cxcessu semissis digiti cir- 
citer] I suppose it should be [longiora forent nd .Equatorem 
quam in Observatorio] And a little lower You have [Sed 
&i diameter nmbrie Terrre — major foret — excessu s'. m" 
sou parte duodccima diametri Eunaj] I think it should be 
[excessu 2', seu parte deciiua sexta diametri Lunxt] 

In the Memoires of the Royale Academic for the Year 
1708 there are one or two observations of the lengths of 
Pendulums, besides those which You have related in Your 
History from other Memoires & from the Observations 
faitcs en plusieurs voyages. 

Taking y' scmidiamctcry of the Earth to be as sag & 
830 instead of 228 & 39<>, I have made a small alteration in 
Proposition xxxix"* which I will not trouble You with since 
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I think I do understand Your thoughts as to that Proposi- 
tion. The conclusion of it puts me in mind of an allowance 
which ought to be made in Prop, xxxvii^^ on account of 
the Moons coming nearer to y® Earth in Syzygiis & going 
further from it in Quadraturis than in her mean distance 
at the Octants. But this allowance would increase the 
number 4^ so much as to give some disturbance to the 
xxxix^^ Proposition & the Scholium of the iv^^ as they now 
stand, unless You think fit to ballance it some other way, 
for there is a latitude in that xxxvii^^ Proposition. 

I am, S', Your most Humble Servant 

For S' Isaac Newton at hia House RoGER CoTKS. 

in S^ Martin's Street in Leicester 
Fields London 



LETTER XXXVIII. 
NEWTON TO COTES. 



I have reconsidered the third Corollary of the vi*'* Pro- 
position. And for preventing the cavils of those who are 
ready to put two or more sorts of matter you may add 
these word|s| to the end of the Corollary. Vim inertias 
proportionalem esse gravitati corporis constitit per experi- 
menta pendulorum. Vis inertise oritur a quantitate materisd 
in corpore ideoq: est ut qus massa. Corpus condensatur 
per contractionem pororum, & poris destitutum (ob impeni- 
trabilitatem materice) non amplius condensari potest ; ideoq: 
in spatiis plenis est ut magnitudo spatii. Et concessis 
hisce tribus Principiis Corollarium valet. 

Your emendations of the xix^^ Proposition may all 
of them stand. 

In the emendation of the xx^ Proposition pag 425 
lin. 8 the word triplicata should be struck out as you 
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observe. The rest may stand unto the words [Et simili 
computo fit Tabula scqucas] correcting only the numbers 
as }'ou propose & putting tbe numbers 239 & 3S0 instead of 
689 & 692. The Table is computed to y* excess of 17 miles 
rather then to that of 33 miles, because that of l? is the 
least that can be & is certain upon a supposition that the 
earth is uniform, that of 33 is not yet sufficiently ascer- 
tained, & I suspect that it is too big. 

After the last observations of Des Hayes ending w"" 
these words [et quod in insula S. Domiuici cadem esset 
pcd. 3, Un. 7] add this Paragraph. 

Deniq: anno 1704, P. Fuelleus invenit in Porto-belo in 
America longitudincm Pcnduli ad nunuta secunda oscil- 
lantis esse pedum trium Parisiensium et linearum ^-^, id 
est tribus circiter lineis breviorem quam in Latitudine 
LutetiK Parisiorum ; & subindc ad insulam Martinicam 
navigans invenit longitudincm Pcnduli isochroni ease pe- 
dum trium Parisiensiura et linearum 5^. 

Latitudo autem Paraiba; est B^ 38' in austnim et ea 
Porto-beli 9"" ss' in boream, et Latitudines insularum &e. 
You may here put the Latitude of Gorce ll*' 40'. I have 
not books by mc to examin it. 

Let the next Paragraph run thus. Observavit utiq: 

ad ignem calefacta cvasit pedis unius cum quarta 

parte linete In priore casu calor major fuit quam in 

posteriore, in hoc vero ni^or fuit quam calor externarum 
partium corporis human!. Nam metalla ad solcm s?stivum 

valde incalescunt sed excessu quartam partem lines 

unius vix superante differentia prodiit non minor 

quam l^g linea? non multo major quam linearum S|^. Et 
inter hos limites quantitas mediocris est 2^-j. Propter 
calores locorum in Zona torrida negligamus trcs dccimas 
partes lineo- et manebit diHercntia duarum linearum cir- 
citer jam autus in ratione dtflerentiarum fict milli 

ftrium plua minus 33. Est igitur excessus illc non minor 
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quam milliarium 17, non multo mfyor quam milli- 
arium 32, 

I think the words [excessu 5&' fere] are right, ffor the 
Moons parallax 57' SO" must have an increase in the 
proportion of 32 miles to the earths semidiameter, that is 
an increase of 28", w^^ doubled give 56!' to be added to y* 
diameter of the earths shadow, ffor the Suns diameter & 
parallax remain without sensible alteration. And for y® 
same reason I take [excessu 9! 45'^ to be right. 

In the calculation of the Moons force (Prop, xxxvii) 
your scruple may be eased (I think) by relying more upon 
the observation of the tyde at Chepstow then on that 
at Plymouth, but I have mislaid my copy of the calcu- 
lation. If the nearer access of the Moon to the earth 
in the Syzygies then in the Quadratures create any diffi- 
culty be pleased to send me a copy of the calculation & I 
will reconsider it. The Latitude of Paris should be 48^ 50'. 

I am S^ 

Yo*^ most humble Servant 

London Feb. 26 17 |j. Is. Newton 

For the E™* M' Roger Cotes Professor 
of Astronomy at his chamber in 
Trinity College in Cambridge. 



LETTER XXXIX. 

COTES TO NEWTON. 

S' Febr. 28*** 17}} 

I have look'd over Your new addition to y* 3** Co- 
rollary of y* vi*'* Proposition, but I am not yet satisfied 
as to the difficulty, unless You will be pleased to add, 
that it is true upon this concession that the Primigenia] 
particles out of which the world may be supposed to have 
been fram'd (concerning which You discourse at large in 
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J* additions to Your Opticks pag. 343 & seqq.) were all of 
them created equally dense, that is, (as I would rather 
speak,) have all the aanie vis Incrtisa in respect of their 
real magnitude or extension in spatio pleno. I call this a 
concession, because I cannot see how it may be certainly 
proved either a priori by bare reasoning from the nature 
of the thing, or be infcrrd from Experiments. I am 
not certain whether You do not Your self allow the 
contrary to be possible. Y"our words seem to mean so in 
pag: 347. lin : 5 Optic: [forte etiam & diversis densita- 
tibus diver sisq : viribus] 

1 do not clearly understand how You would have y' 
alteration settled in Prop: xx"', I mean that which begins 
with [Unde tale confit Thoorema] & ends with [ct siniili 
computo confit Tabula sequens]. You may be pleased to 
send me a transcript of y* Context leaving void spaces for 
the Numbers. You may let me know at y' same time 
time whether You choose 5720o or 57330 Toises for the 
Measure of a degree between the Latitudes 48°. 49°. I 
suppose You retain 8^ lines for y" length of y" Pendulum. 

I am satisfied that 56" is the right increase of y* shadow 
of y° Earth, 'twas my oversight in making the figure of y* 
shadow to be similar to that of y' Earth. 

As to the xxxvii"" Proposition, I take it that the 

Moons force must be augmented in her Syzygies & 

diminished in her Quadratures in the proportion of 47 to 

46 nearly. \Vhence by my computation, if nothing else be 

altered in the Proposition, S will be to L nearly as I to 

52.. To make S to L as 1 to 4^ or 44; instead of 

putting L+^Sto^L-4^Sas7to4, it may be put 

46,6 
^L + ^S to L ~ f S as H to G. But this proportion 

of 1 1 to 6 falls without y' Limits at Bristol & Plymouth. I 
shall therefore leave it to Your self to settle y' whole 
Proposition as You shall judge it may best be done. In 



NEWTON AND COTES. 77 

y® xxviii^^ Proposition I shall hereafter take notice, that I 
find the proportion tobeas6d^to 70^ instead of 68^ 
to 69^. I think 69 to 70 may every where be used. 
Your Copy of y® xxxvii*** Proposition is as follows*. {Vis 
Lun» ad mare movendum coUigenda est ex ejus pro- 
portione ad vim Solis, et hsBc proportio coUigenda est 
ex proportione motuum maris qui ab his viribus oriuntur. 
Ante ostium fluvii Avonce ad lapidem tertium infra Brig^ 
toliam, tempore vemo et autunmali totus aqua; ascensus 
in conjunctione et oppositione Luminarium, observante 
Samuele Sturmio, est pedum plus minus 45, in Quadraturis 
autem est pedum tantum 25. Altitude prior ex summa 
virium posterior ex eorundemf differentia oritur. Solb 
igitur et Lunse in iEquatore versantium et mediocriter 
a Terra distantium sunto vires S et Z, et erit L + S ad 
Z - S' ut 45 ad 25 seu 9 ad 5. 

In portu Plymuthi sestus maris (ex observatione So- 
muelia Colepressi) ad pedes plus minus sexdecim altitudine 
mediocri attoUitur, ac tempore veruo et autumnali altitudo 
»stus in syzygiis superare potest altitudinem ejus in quad- 
raturis pedibus plus septem vel octo. Si maxima harum 
altitudinum differentia sit pedum octo, erit L + S B,d L -- 8 
ut 20 ad 12 seu 5 ad 3. Donee aliquid certius ex pb«^ 
nomenis constiterit, assumamus L + S esse ad L — S (pro^ 
portione mediocri) ut 7 ad 4. 

Cseterum ob aquarum reciprocos motus aestus mftTify^i 
non incidunt in ipsas Luminarium syzygias sed sunt tertii a 
syzygiis ut dictum fuit, et incidunt in horam Lunarem plus 
minus tricesimam sextam a syzygiis, id est, in horam 
solarem tricesimam septimam circiter. Oritur hie aestus 
ab actione Lunse in ^us prsecedente appulsu ad meridianum 



* I have transcribed the PropoBitioD from Newton's MS. Nos. 193, 194, Cotes not 
having copied it into this draught of his letter. The heading is " Invenire vim Lun» 
ad Mare movendum." 

t sic. 
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loci et bic appulsus praecedit lestum in portu BrUloHce 
horis plus minus septcm, ideoq : incidit in horam solarcm 
post syzjgias et quadraturas trieesimam circiter. Eo 
autem tempore Luna distat a Sole 15^ gr. circiter. Et 
Sol in hac distantia minus auget ac minuit motum maris a 
vi Lunse oriundum quam in ipsis syzygiis et quadraturis, 
in ratione liadii ad cosinum distantiae biyu3 duplicatee sen 
anguli 30 ^ gr. hoc est, in ratione 7 ad 6 circiter ; ideoq ; in 
Buperiore analogia pro S scribi debet f S 

Sed et vis L in Quadraturis ob declinationem Lunte 
dimioui debet. Nam Luna in Quadraturis tempore verno 
et autumnali extra fequatorem in declinatione graduum 
plus minus 23 ^ versatur, ct Luniinaris ah .£quatore decli- 
nantis ^ds ad mare movendum diminuitur in du plica ta 
ratione sinus complementi dcclinatiouis quamproxime, & 
propterea vis Luuffi in his Quadraturis est tantum | L. Est 
igitur 7, + 5 5 ad fi i - f S ut 7 ad 4. Et inde fit 5 ad /- 
ut 7 ad 33 vcl 1 ad 4 1^. 

Est igitur vis Solis ad inm Lunsc ut I ad 4^ quam 
proxime. Et hane proportioneni donee aliquid certius ex 
obscrvationibus accuratius institutis conatiterit, usurpare 
licebit. Unde cum vis SoKs sit ad vim gravitatis in 
fiuperScic Terrse ut l ad 12868162, vis Luns erit ad vim 
gravitatis ut I ad 2729610 circiter, 

Corol. I. Cum aqua maris vi Solis agitata ascendat ad 
altitudinem pedis unius & undecim digitorum cum quad- 
rante, eadem vi Lun» ascendet ad altitudinem pedum 
□ovem, & vi utraq : ad altitudinem pedum undecim circiter, 
et ubi Luminaria sunt in perigsois, ad altitudinem pedum 
duodecim & ultra, priescrtim ubi lestus ventis spirantibus 
at\juvantur. Tanta autem vis ad omnes maris mot us 
cxcitandos abunde suBicit, et quantitati motuum probe 
respondet. Nam in maribus . . 



NEWTON AND COTES. 79 



LETTER XL. 

COTES TO NEWTON. 
S' March 13*^ IT-g 

I received Your last of the 26*** of February in due 
time & by the next post I sent You w*** one or two other 
things a Transcript of the xxxvii^ Proposition as it now 
stands in Your Copy. Having received no Letter from 
You since that time I fear there has been some miscarriage. 
About two sheets of the iii^ Book are composed, but 
expecting Your answer I have not yet given leave to print 
them off. Your most humble. 



LETTER XLL 
NEWTON TO COTES. 



I have not yet been able fully to settle the Theory of 
the xix*'*, xx^, xxxvi*'* xxxvii*'* & xxxix*'* Propositions & 
that of the Scholium to the iv^^. But I think to let the 
Scholium of iv*^ Proposition be set at the end of the 
xxxvii*** because it depends on a Corollary of that Propo- 
sition. And therefore you may let the Press go on at 
present without it & set it aside till you come to the 
XXX vii*^ Proposition. But let the new Corollary* to y® in** 
Proposition be printed at the end of that Proposition. 
And in the third Corollary to y* v^ Proposition strike out 
the word [novissimam,] & let the words in the latter part 
of y* Corollary run thus [Et hinc Jupiter & Satumus prope 
coi\junctionem se invicem attrahendo sensibiliter perturbant 
motus mutuos, Sol perturbat &c]. In my copy it is prope 



* Sent Feb. 2. See p. 57, note 
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coiyunetionem novissimam. If it be so in yours, the word 
noviBBimam is better omitted. 

I thank you for explaining yo' objection against y' 
third Corollary of the sixt Proposition. That Corollary & 
the next may be put in this manner. Corol. 3. Spatia 
omnia non Bunt lequaliter plena. Nam si spatia omnia 
lequaliter plena essent, gravitas specifica fluidi quo regio 
aeris implcrctur, ob summam densitatem materiie, nil ce- 
deret gravitati specificae argenti vivi vel auri vel corporis 
eiyuscunq : dcnsissimi, et propterea ncc aurum neq : aliud 
quodcunq : corpus in aere descendere posset. Nam corpora 
in fluidis, nisi speeifice grav'iora sint, minime descendunt. 
Quod si quantitaa materito in spatio dato per rarefaetionem 
quamcunq : diminui posBit, quidni diuiinui possit in infini- 
tum? Corol. 4. Si omnes omnium corporum particular 
solido) sint cjusdem dcnsitatis neq : absq : poris rarefieri 
posBint, Vacuum datur. Ejusdem densitatis esse dico 
quarum vires inertiai sunt ut magnitudJnes. Corol. 5. Vis 
gravitatis diversi est generis a vi magnetica. Nam attractio 
magnetica non est ut materia attracta., Corpora aliqua 
magis trahuntur, alia minus, plurima non trahuntur ; Et 
vis magnetica in uno et eodem eorpore intendi potest & 
remitti, estq : nonnunquam longe major pro quantitate 
materia) quam vis gravitatis, et in recessu a magnete de- 
creseit in rationc diBtantiffi non duplicata sed fere triplicate 
quantum ex crassis quibusdam obscrvationibus animad< 
terc potui*. 

In the tenth Proposition pag. 417 lin 11 for [viginti et 
unius] read [triginta.] & lin. 12 for [320] read 1'4.'>9] & lin 
17 for [800] read [850]. 

' At ihe mMUDir of ihe Rayil Sociel; Iko clay* >nerwKrd*, Nawtoti prapcwd tbat 
llallejr iii4 Haulubee ehould make ciperiments with "tlie great loadnUioe," inonler 
t0 flnd Ibe tiua Uw of Ihe itcnue, '■ whicli he believeil would b« Dearer the nibca 
tbiD the MiuaieL" See alto Jnnnul &«•!,, March 27, Apr. 3, May 1.^, Jud. 13, 26. 
PIkit. Tnu, JuL—Sept. nil. June— Aug. ITIS. Coulomb's operimenM with dip 
Tofwoo Ralanee flrd eirtaUiib«l Ihe law to lie at the t<)uarea. 
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I hope to send you the xix & xx^^ Propositions emend- 
ed within a Post or two. I am S' 

Yo"" most humble Servant 

♦Mar. 18*^ 17|J*^ Is. Newton. 

For the R°* M' Cotes Professor of 

Astronomy in the University of 

Cambridge 
To he l^ at Trinity College. 



LETTER XLII. 
NEWTON TO COTES. 
S' London Apr. 3 1712. 

I have been diverted a few days w*^ some other inter- 
vening business, but now send you the emendations of y^ 
XIX*'* xx*^ & xxv^^f Propositions, as follows. 

Prop. XIX. Prob. ii. 

Invenire proportianem axis Planetce ad diametros eidem 

perpendiculares, 

Picartus mensurando arcum gradus Unius et 22\55" 
inter Ambianum & Malvoisinam, invenit arcum gradus unius 
esse hexapedarum Parisiensium 57060. Unde ambitus 
TerraB est pedum Parisiensium 123249600, ut supra. Sed 
cum error quadringentesimae partis digiti tam in fabrica 
instrumentorum quam in applicatione eorum ad observa- 
tiones capiendas sit insensibilis, et in Sectore decempedali 
quo Gain observarunt Latitudines locorum respondeat 
minutis quatuor secundis, et in singulis observationibus in- 
cidere possit tam ad centrum Sectoris quam ad ejus cir- 
cumferentiam, et errores in minoribus arcubus sint mfyoris 



* The date is in Cote8*8 hand. 

t This is an ovensight, as this letter does not contain any emendations of Prop. xxv. 
and in his next letter he speaks of his having sent his corrections of the 19th and 20th 
Propositions, making no mention of the 25th. 

6 



momenti; 'ideo Ca^sinue iuBsu Retrio , ,„, _., . , 
mensuram Terrae per majora locorum de^ixioi Be^<e Sekntiaro 
intervalla aggreasuB est, et subinde """" ^'^'^• 
per distantiam intei- Observatoriuin Regium Parmente et 
villain Cotioure in Roussitlon & latitudinum differentia 
6^. 18', supponendo quod figura Terrie sit sphairica, invenit 
gradiim unum esse hexapedarum 572.02, prope ut Norwoodna 
noster antca invenerat. Hie enim circa annum lfi35 men- 
Burando distantiam pedum Londincnsium 905751 inter 
Londinum et Eboraeum & observando diflerentiam Lati- 
tudinum S^. 88' coUegit mensuram gradus unius esse pedum 
Londiuensium 367196, id est, hexapedarum Farisiensium 
57300. Ob raagnitudiueni inter\'alli a Cassino mensurati, 
pro mensura gradus unius in medio intervalli illius id est 
inter Latitudines 45^ & 46^^ usurpabo hexapedas 57-292. 
Unde, si Terra sit spbjerica, semidiameter ejus erit pedum 
Farisiensium 19'>95539. 

Fenduli in Latitudine Lu(eti<B Parisiorum ad minuta 
secunda oscillantis longitudo est pedum trium Farisiensium & 
linearum 8^. Et longitudo quod \eic} grave tempore minuti 
unius secundi cadendo describit est ad dimidiam longitu- 
dinem penduli hujus in duplicata ratione circumferentiie 
circuit ad diametrum ejus (ut indicavit Huffenius) ideoq : est 
pedum Parisienaiu 15. dig. l, lin. 2;^t, sen linearum 217*Jt. 

Corpus in circulo, ad distantiam pedum ]9<)955S9 a 
centro, singulis diebus sidereis horarum 23 . Sff. *" unifor- 
miter revolvena, tempore minuti unius secundi describit 
arcum pedum 143,6223^, cujus sinus versus est pedum 
0,05236558, seu linearum 7,5*064. Ideoq : vis qua gravia 
desccndunt in Latitudine Lutetice est ad vim centripetam 
corporura in jEquatore a Terrae motu diumo oriundam ut 
817*it a<l 7.5406*. 



1 1 u •llcnd hr CoU< is ihe MS, a 
i AlUrwl br CatM la 1436,233. 
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Vis centrifuga corporum in iEquatore est ad vim 
centrifugam qua corpora directe iendunt a Terra in 
Latitudine LutetuE in duplicata ratione Badii ad sinum 
complement Latitudinis illius, id est, ut 7,54064 ad S,27*. 
Addatur haec vis ad vim qua gravia descendunt in Lati- 
tudine LtUetice, et corpus in Latitudine Lutetice vi tota 
gravitatis cadendo, tempore minuti unius secundi describet 
lineas 21 77,52 f seu pedes Parisienses 15, dig. 1, & lin 5,52 f. 
Et vis tota gravitatis in Latitudine ilia erit ad vim centri- 
petam corporum in iEquatore Terras ut 21 77,52 f ad 7,54064, 
seu 289 ad l. 

Unde si JPBQ figuram TerrsB designet jam non am- 
plius sphsarica sed revolutione Ellipseos circum axem 
minorem PQ genitam, sitq : ACQqca canalis aqusB plena, 
a polo Qg ad centrum Cc, & inde ad ^Equatorem A a per- 
gens : debebit pondus aqusd in canalis crure ACca esse ad 
pondus aqiuQ in crure altero QCcq ut 289 ad 288, e6 quod 
vis centrifuga ex circulari motu orta partem unam e pon- 
deris partibus 289 sustinebit ac detrahet, et pondus 288 in 
altero crure sustinebit reliquas. [In the rest of the xix*'* 
Proposition proceed according to the former corrections 
untill you come at page 484 :(, where read] ad ipsius 
diametrum per polos ut 230 ad 229. Ideoq : cum Terras 
semidiameter mediocris juxta mensuram Qisnm sit pedum 
Parisiensium 19695639, seu milliarium 3939 (posito quod 
milliare sit mensura pedum 5000) Terra altior erit ad 
iEquatorem quam ad Polos excessu pedum 85820, seu mil- 
lia|ri}um 17-^. 

Si Planeta miyor sit vel minor quam Terra manente 
ejus densitate ac tempore periodico revolutionis dium», 
manebit proportio vis centrifugas ad gravitatem, & prop- 
terea manebit etiam proportio diametri inter polos ad 



* Altered by Cotes to 3»267. f Altered bj Cotes to 32. 

t This should be 424. 
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diametrum sccundura jequatoreni. . At si iiiotus diumus in 
ratione quacunq : acceleretur vel retardetur, augebitiir 
vel niinuetur via centrifuga in duplieata ilia ratione, et 
propterea differentia diametrorum augebitur vel minuetur 
in eadem duplieata ratione quamproxime. Et si densitas 
PlanetoB augentur vel mintiatur in ratione quavis, gravitas 
etiam in ipsum tendens augebitur vel niinuetur in eadem 
ratione, et differentia diametrorum viciasim minuetur in 
ratione gravitatia auctaa vel augebitur in ratione gravitatis 
diminutte. Unde cum Terra respectu fixarum revolvatur 
horis 23 . SC* Jupiter autem lioris 9 . 56', sintq : temporum 
quadrata ut 29 ad 5 et denaitates ut 5 ad 1 : differentia 
diametrorum Jovia erit ad ipsius diametrum minorem ut 

— X - X — ad I, aeu i ad 8 quamproxime. Est igitur 

diameter Jovis sb oriente in oceidentem ducta ad ejus 
diametrum inter polos ut 9 ad 8 quamproxime, et propterea 
diameter inter polos est 35"^ . Hkc ita se habent ex hy- 
pothesi quod uniformis sit Planetaru materia. Nam si 
materia densior sit ad centrum quara ad circumferentiam, 
diameter qu» ab oriente in oecidentem ducitur erit adbuc 
m^jor. 

Jovia vero diametrum quw polls ejus interjaeet minorem 
esse diametro altera Cassinus duduiu observavit, et Terra; 
diametrum inter polos minorem esse diametro altera pate- 
bit per ea quw dieentur in Propositione sequente. 

In the xx"" Proposition page 42.1 lin. 8, read. Unde 
tale eon6t Tlieorema, quod inerementum pondcria pergendo 
ab ^quatore ad Poloa, ait quam proxime nt sinus versus 
Latitudinia duplicator, vel, quod pcrinde est, ut quadratum 
sinua recti Latitudinia. lit in eadem circiter ratione au- 
gentur arcus graduum Latitudinia in Mcridiano. Ideoq : 
cum Latitudo Luletia Parieiorum sit 48". 5o', ea locorum 
Bub jKquatore oo*', oo', et ea locorum ad Polos <»*' & 



NEWTON AND COTES. 



85 



duplorum sinus versi sint 11334, 00000 et 20000, existente 
Kadio 10000, et gravitas ad Polum sit ad gravitatem ejus 
sub iEquatore ut 229 ad 228, & excessus gravitatis ad polum 
ad gravitatem sub iEquatore ut 1 ad 228 : erit excessus 
gravitatis in Latitudine LutetuB ad gravitatem sub ^qua- 

11334 

tore, ut 1 X ad 228 seu 5667 ad 2280000. Et propterea 

20000 ^' 

gravitates totae in his locis erunt ad invicem ut 2285667 ad 
2280000. Quare cum longitudines pendulorum sequalibus 
temporibus oscillantium sint ut gravitates, et in Latitudine 
LuteticB Parisiorum longitude penduli singulis minutis se- 
cundis oscillantis sit pedum trium Parisiensium & 8^ li- 
nearum, longitude penduli sub ^quatere superabitur a 
lengitudine synchreni penduli ParUiensis, excessu lineae 
unius et 92 partium millesimaru linese. Et simiU compute 
eonfit Tabula sequens. 



Latitude 
Loci. 


Longitudo 
Penduli. 


MenKura 
^adus unius 
in Meridiano 


Orad. 


Ped. 


Lin. 


Hexaped. 





3 . 


7,4^3 


56907 


5 


3 . 


7,478 


56913 


10 


3 . 


7,521 


56930 


15 


3 . 


7,592 


56957 


20 


3 . 


7,689 


56995 


25 


3 . 


7,808 


57041 


30 


3 . 


7,945 


57095 


35 


3 . 


8,098 


57154 


40 


3 . 


8,260 


57218 


45 


3 . 


8,427 


57283 


46 


3 . 


8,461 


57296 


47 


3 . 


8,494 


57309 


48 


3 . 


8,528 


57322 


49 


3 . 


8,561 


57335 


50 


3 . 


8,594 


57348 


55 


3 . 


8,756 


57412 


60 


3 . 


8,909 


57471 


65 


3 , 


. 9,046 


57525 


70 


3 . 


9,165 


57571 


75 


3 


• 9,262 


57602 


80 


3 . 


. 9,333 


57626 


85 


3 , 


9,376 


57653 


90 


3 . 


9,391 


57659 
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Constat autem per hauc Tabulam &c 
Hsec ita se habcnt ex liypotliesi quod Terra &c 
Jam vero Aatronomi aliqui in longinquas rcgiones &c. 
Deinde anno 1682 D, Varini &c. 

FoBthac D. Couplet Slius anno Hi97 ^^ 

Annia proximis (1699 & 1700) D. Des Hayes &c IM 

Annuq: 1704 P. Feu-elleus invenit in Pojrjtobelo in 
America LongitudJnera Penduli ad miuuta secunda oscil- 
lantis ease pedum trium Farisiensium et linearum tantum 
5-j?5, id est tribus fere lincis breviorem quam LutetiiB 
Parisiorum, sed errante Obaervatione. Nam deinde ad 
insulam Martinicam navigans invenit longitudinem Penduli 
isochroni ease pedum tantum triura Farisiensium ct linea- 
pum 5fO, 

Latitude autem Paraibs est 6^ 3s' ad auatrum ct ea 
Portobeli 9^ 33' ad boream, et Latitudines insularum 
Cayennoe, Gorcie, Guadaloupa?, Martanicte, Granads, S" 
Chriatophori & S" Dominici aunt respective 4^ 5S', 14*" io', 
US' 00', 14^ 4.4', izP" ff, 17^ 19' & \'J^ +8' ad boream. Et 

excessus longitudinia Penduli auxerint. 

Obaerravit utiq t D. Picnrtus quod virga ferrea, qua; 
tempore hyberno ubi gelabant frigora erat pedis unius 
longitudine, ad ignem calefacta evasit pcdia uniua cum 

quarta parte linete. Deinde D. de la Hire cum dua- 

bus tcrtiis partibus lineie. In priorc casu calor mi^jor fuit 
quam in posteriore, in hoc vero nijyor fuit quam calor 
extomarura partium corporis humani. Nam mctalla ad 

solem sativum valde incaleacunt. At virga penduli 

quam hyberno, scd excessu quartam partem linese unius 

vix auperimtc. Proinde differentia ilia prodiit baud 

minor quam 1 ^ linetc, baud miyor quam 2^ linearum. Et 
inter bos limites quantitas mediocris est 2^ linearum. 
Propter calores locorum in Zona torrida negUgamus ^ 
paries lines et nianebtt differentia duarum linearum. 

Quare cum dilTercntia ilia per 'I'abulam prtecedentem 
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ex hypothesi quod Terra ex materia uniformiter densa 
constat, sit tantum l y§^* Iine»: excessus altitudinis Terras 
ad sBquatorem supra altitudinem ejus ad polos, qui erat 
milliarium 17-^, jam auctus in ratione differentiarum, fiet 
milliarium SI -^f. Nam tarditas Penduli sub ^Equatore 
defectum gravitatis arguit ; et quo levior est materia eo 
major esse debet altitudo ejus ut pondere suo materiam 
sub Polis in aBquilibrio sustineat. 

Hinc figura umbrie Terrie per eclipses Lunae determi- 
nanda, non erit omnino circularis sed diameter ejus ab 
oriente in occidentem ducta, m%jor erit quam diameter 
ejus ab austro in boream ducta, excessu 55'^ circiter. Et 
parallaxis maxima Lunie in Longitudinem pauIo major erit 
quam ejus parallaxis maxima in Latitudinem. Ac Terra? 
semidiameter maxima erit pedum Parisiensium 19764030, 
minima pedum 19609860 & mediocris pedum 19686945 quam 
proximo. 

Cum gradus unus mensurante Picarto sit hexapedarum 
57060, mensurante vero CasHno sit hexapedarum 57292 : 

suspicantur aliqui sen parte duodecima diametri Lunaa. 

Quibus omnibus experientia contrariatur. Certe Cassinus, 
definiendo gradum unum esse hexapedarum 57292, medium 
inter mensuras suas omnes, ex hypothesi de aequalitate 
graduum assumpsit. Et quamvis Picartus in GallioR limite 
boreali invenit gradum paulo minorem esse, tamen Nor- 
woodus noster in regionibus magis mensurando m^*us 
intervallum, invenit gradum paulo majorem esse quam 
Cassinus invenerat. Et Cassinua ipse mensuram Picarti 
ob parvitatem intervaUi mensurati non satis certam & 
exactam esse judicavit ubi mensuram gradus unius per 
intervallum longe majus definire aggressus. Differentias 
vero inter mensuras Cassinij Picarti & Norwoodi sunt prope 



* Newton had written 92, but Cotes has altered it to 87. See Cotet's next letter. 
t Cotes has drawn a line round the \ and written ,^ by the side of it. 



88 CORRESPONDENCE OF 

insensibiles & ab insensibiUbus observationum erroribus 
facile oriri potuere, ut nutationem axis Terr» pr»teream. 

Pag. 424 lin penult, read 229 ad 228. 

The rest of the Propositions to Prop, xxxvi, may 

continue as they are, w*^ y® corrections ab-eady sent you. 

I will speedily send you the corrections of y® xxxvi, xxxvii, 

& XXXIX Propositions. 

I am 

Yo' very humble Servant 

Isaac Newton. 

The following is in Cotes's hand. 

"Maxima 19767630 19688725 

Minima 19609820 197U886 

Mediocris 19688725 3940361 1 

Sem^ Sph: iEqu: 19714886 197018O5 Media Mediarum." 



LETTER XLIII. 

NEWTON TO COTES. 
S' London Apr 8*** 1712. 

I sent you by D"^ Bently my emendations of the 19*^ & 
20*^ Propositions, & now send you those of the 36*^ & 37*^. 
When you have perused them I should be glad to have 
your thoughts upon them, & if any thing else want to be 
corrected before you come at y* 39*** Proposition. In my 
next I intend to send you my emendations of that Propo- 
sition. 

I am 

Yo"^ most humble Servant 

FortheR'^M' Cotes Profenor qf Astro- Is. Newton. 

nomy, ai his chamber in Trinity College 
in Cambridge, 

All that is prescrred of the emendations of Prop, xxxvi. is contained 
in a small slip of paper (No. 192) ; it relates to the Corollary and is 
as follows : 
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" In Prop, xxxvi. pag. 464 lin. 3, read 85820; & lin. H read, et 

digitorum undecim cum trieate, E^t etiim htec mensura ad u 
pedum 85820 nt 1 ad 44038." 

Cotos, however, afterwards (letter of Apr. 2(i) altered the numbere 
in the Corollary otherwise, and the changes together with his other 
suggestions were approved of by Newton (letter of May 10). 

The emended form of Prop, sxxvii. coincides with Newton's pro- 
TioQS copy (a transcript of whieh Cotes sent htm Feb. 28), as far aa the 
middle of the 2iid paragraph encept that " carundem" appears in the 
right gender. It is not necessary therefore to print that common part 
again, but it will be sufiictent to begin our transcript at the point where 
thelirst correction shews itself. (Nob. 195-198) ..."Si maxima hanmi 
altltndinum difcrentia sit pedum novem, erit L +S aA L — S at 20 J ad 
IIj aeu 41 ad 23. Qna proportio satis congruit cum priore. Ob 
magnitudinem lestus in Portu Bixtoliai', observationibus Sturinii 
magis fidendum esse videtur, ideoq : donee aliquid certius constiterit, 
proportionem 9 ad 5 uBurpabimus. 

Csterum ob aquanim rcoiprocos motua, a^tus maximi non incidimt 
in ipsas Luminanum syzygia.", sed sunt tertii a syzyglis ut dictum fuit, 
seu proximo tortiiini Lunie post sjiygias appitlsnm ad meridianum 
loci, vel potius tertium post tertiam circitcr vel quartam a syzygiis 
horam appulsum ad meridianum loci . jEstas et hyems maiime vigent, 
non in ipsis solstitiis, sed ubi sol diatat a novissimis solstitiis decima 
circiter vel undecima parte totiua circiiitus, seu gradibus plus minus 
35. £t similiter mazimus lestus maris oritur ab appulsu Lunie ad 
meridianum loci obi Luna distat a Sole decima vol undecima parte 
motus totius ab cestu ad festura, seu gradibus plus minus septendecim 
cum dimidio. Et Sol in hac distantia minus auget vel diminuit motum 
maris a vi Lunte oriundum quam in ipsis syzygiis et quadraturiu in 
ratione Radii ad sinum complemeati distantia' hujus duplicate' seu 
anguli graduum 35, hoc est, in rations 1000000 ad 819152; ideoq: 
in analogia superioro pro S scrihi debet 0,81.9152>S'. 

Sed et via Lunce in Quadraturis, ob Decltnationem Lnnee ab .£qua- 
tore, diminui debet. Nam Luna ir Quadraturis vel potius in gradu 
ll'i post Quadraturas, tempore >^qiiinoctiotum, in DecUnatione gm- 
duum plus minus 22 & 21' versatur. Et Luminaris ab ^quatore 
Dectiuantis vis ad mare movendum diminuitur in dupticata ratione 
sinus coroplementi Declinationis qnamprosime. Et propterea via 
Luna in hia Quadraturis eat tantum 0,85539968/,. Est igituf 
£ + 0,8I952»5'ad 0,85539968i:- 0,81953»5'ut 9 ad 5. 

Prcetcrea diametri Orbis in quo Luna abaq : excentncitatc moveri 
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deberet eunt ad iiivicem ut 69 ad 70 (por Prop, xxvm,) ideoq : distantia 
Luna a Terra in Syzygiia est ad dlslantiam ejus in Quadratum ut 69 
ad 70 cseteris paribus. Et diatantia ejus in gradu ITf a eyzyffh ubi 
nstua maxirauB gencraturest ad distantium ejus in gradu IT; a Quad- 
raturia ubi Kstus minimus gracratur ut 83,8317 ad 64,8317, id eet, ut 
1 ad 1,01 19286 vel 0,0882125 ad 1. Undefit 1,01 J9286i +0,8191525' 
ad0,9882125x0,85539968Z.~O,819152Sut9ad5. Et « ad i. ut 1 

Corol. ]. Cum igitur aqua vi Solis agitata ascinidat ad nltitudineiD 
pedis nuius et digitorum undecim cum triente, eodem vi Lunw aseendet 
•d altitudincm pedum octo et digitorum uoTPm. Tanta autera vis Ac. 

CoTol. 2. Cum vis Lume ad mare movendum &c. 

Corol. 3- Qnoniam vis Luna; ad mare inovcndum est ad Solts vim 
conaimilcm ut 4; ad I, et vires iU« (per Corol. 14 Prop, lxvi Libr. i) 
sunt ut diaisitatea corporum Lunee & Solis & cubi diametrorum appa- 
rentum conjunctim: erit densitaa Lutite ad densitatem Solis ut 4^ ad 1 
directo et cubiis diametri Lunie ad cubum dianietri Solis inverse, id 
est, (cum diametri mediocrea apparentes Lunie et Solis sint 31' . 16" 
et 32' 12") ut 49112* ad lOOOO. Dentdtas autem Solis eiut ad 
densitatem Terra ut 100 ad 39^ et propterea detisitas Lunie est ad 
deDsitatem Terne ut +91 12* ad 396OO seu 31 ad 25. Est igitiir corpus 
Lunee densius et magis tcrrcstre (juani Terra nostra. 

Corol. 4. Et cum vera diameter Luiiuj {ci observationibua Astro- 
numicis) sit ad reram diametrum Teme ut 100 ad 363, erit massa 
Lunie ad massam Terrie ut I ad 39s ■ 

Corol. 5. Et gravitas accoleratrix in siiperfieie Lunee erit tripio 
minor quam gravitas acceleratrix in superficie Terrie. 

Corol. 6. Et distantia ccntt-i Lunte a centra Terr» erit ad distan- 
tiam oentri Lunie a communi gravitatis centre Luns ac Terrs ut 40j 
*dS9i. 

Corol. 7- Kt distantia mediocris centrorum Lunc ac Teme syiualis 
erit masimis Terrw semidiametris b'Oj quam proxime. Nam Terra? 
aemidiametur maxima fuit pedum Parisiensium 19764030, Et linjua- 
modi semidiamctri (iOj- wquantur pedibus 1 190782815. Et si h»o sit 
distantia centrorum Solis et Lun«, eadem (per Corvllarium novissimii) 
erit nd distontiam ccntri Luna.' a communi gravitatis centra Lunn< ao 
Terr* ut 40} ad SQ';, qute proindo est pedum Ilfill6l352. Et cum 
Luna revolvatur respectu fixarum diebua 27 boris 7 & minutis primia 
♦3r, sinus versus anguli quom Luna tempore niinuti unius primi motu 
suo medio circa commune gravitatis centrum Lunw ac Terra desoribit 

• The Imi two fifure. are allpred by Colm to 51. The " n" in " liol" (lin. 18). 
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est 1,275285, exisiente Radio 100,000000,000000. Et nt Radius est 
ad hunc sinum versum ita sunt pedes Il6ll6l35 ad pedes 14,807536. 
Luna igitur vi ilia qua retinetur in orbe, tempore minuti unius primi 
cadendo describeret pedes 1 4,807586. Et hcec vis (per Corel. Prop, m 
est ad vim gravitatis nostrse in orbe Lunae ut 177S ad 178^ ; proindeq : 
corpus grave in orbe Lunae ad distantiam pedum 1190782815 a centro 
Terne, vi gravitatis nostras in Terram cadendo, tempore minuti unius 
primi describeret pedes 14,8908, & ad sexagesimam partem distantias 
illius, id est ad distantiam pedum 1984688 a centro Terra?, vi gravitatis 
in Terram cadendo tempore minuti unius secundi describeret etiam 
pedes 14,8908, et ad distantiam pedum 1 9694278 a centro Terras 
cadendo eodem tempore minuti unius secundi describeret pedes 
15,1217 sen pedes 15, dig. I, et lin. 5\ . Et hac vi gravia cadunt in 
superficie Terrae in Latitudine urbis Lutetian Parisiorum, ut supra 
ostensum est. Et distantia pedum 19694278 paulo major est quam 
Terra? semidiameter mediocris, et paulo minor quam scmidiameter globi 
cui Terra asqualis est, suntq: difierentiae insensibiles ; ac proinde vis 
qua Luna retinetur in Orbe sue ad distantiam prasdictam semidiame- 
trorum 60;-, si desoendatur in Terram, congruit cum vi gravitatis quam 
experimur in superficie Terrae. 

Corel. 8. Distantia mediocris centrorum Luna? ac Terras asqualis 
est mediocribus Terras semidiametris 6O; quamproxime. Nam tot 
semidiametri mediocres sunt pedum II9106OI72. 

Siquando mensuras graduum in meridiano^ longitudes* pendulorum 
isochronorum in diversis parallelis Terras, leges fluxus & refluxus maris, 
diametn apparentes Solis et Lunas, & Lunas parallaxis borizontalis ex 
phasnomenis accuratius determinatas fuerint : licebit calculum buno 
omnem accuratius repetere." 



LETTER XLIV. 
COTES TO NEWTON. 
S^ Cambridge Aprill y' 14^ 1712 

I have received Your Letter by D"" Bentley & the other 
which You wrote since. I have sent You two Proof 
Sheets t for Your revisal, having made some alterations in 
them diflTerent from Your Copy. 

In Page 379 line 6 I have put [lin. 2 -j^g^] instead of 

• sic. t Ccc, Ddd, pp. 377—392. 



[lin, 2 l]. In line lO"" 1*36,223 instead of 143,62^3. In 
line 21", 2177,32 instead of 2177,52 

In Page 382 I have put the proportion of 230 to 239 
instead of 29ff to 288* and altered the latter part of y' 
Page accordingly & computed the Table anew in the next 
Page. The Latter Column supposes the measure of a degree 
at y' Latitude of 45". 41' to be 57292 Toises as I thick You 
put it in Yoiir Tal)le. The two extreme numbers are as 
the Cubes of 230 & 239, In y' rest the increment from y" 
Equator is as the Versed Sine of y" doubled Latitude. 

In Page 386 lin: penult, l y^-f^ for i j^. Page 387 
lin. 1 31 (^ for 31 J. Line 11"' I have put other numbers 
for y' semidiameters of the Earth, which I desire You 
would examine, since there are different ways of coming 
at those numbers & I ma.y not possibly have taken that 
which You like best. Line 21" I put 95 Sliles for 9+, 
Line 27"" 2'. -Ki" for 2'. 45. Line 32 Norwoodus nosier in 
regionibvs magis borealibue, the word boreolibus or some- 
thing to y' effect was omitted in Your copy 

In Page 389 : line Se"" I have put 8". 24 for 9°. 34. In 
the last Period of y' same xxiii'' Proposition I have made 
an alteration which You will see. 

I think You have much improved the Method of the 
whole, but there secmcs to be a mistake in y' Section of 
Prop xxxvn which begins with Prceterea diametri Orbis in 
quo Luna ifc. The Moons force in her Syzygies & Quad- 
ratures should be increased & diminished in the tripli- 
cate proportion of those distances to her mean distance 
reciprocally. Your correction is nearly according to j' 
duplicate proportion. 1 am streightned in time at present^ 
& will explain myself more fully in my Next 

Your most humble Sen-' 

R C ' 



* Slip otilie pea for 328. 
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LETTER XLV. 
COTES TO NEWTON. 
S'. Cambridge April 16*** 1712. 

I hope You have received the sheets sent You by the 
Carrier for Your examination, with my Letter. I come 
now to the xxv*** Proposition which I think were better to 

end thus ad dies 365. 6^ 9'. id est, ut 1000 ad 178725 

seu 1 ad 178 ^. Unde ex proportione linearum TM, ML, 
datur etiam vis TM: & h» sunt vires Solis quibus Lun» 
motus perturbantur. q^e.i. The two Periods which are left 
out may be removed to Prop: xxxvi for I think they are 
of no use till we come to that Proposition. If You remove 
them I suppose You will at the same time alter them^ by 
putting in line 14*^ instead of y* proportion of 60^* to 60 
the proportion of 40^ to 39^, if this be the Proportion 
which may at last stand in Corol. 6*^ of Prop. xxxvII*^ 
Now because the Proportion of 40 ^ to 39 ^ is made out in 
y* XXXVII*** Proposition, the xxxvi & xxxvu*** Propositions 
ought to change places, but this they cannot do because 
the xxxvii*^ does in other respects depend upon y* xxxvi*\ 
Whence it appeares that there ought to be a further 
alteration in y* Form of these Propositions, that the former 
may not depend upon the latter. This may easily be done 
& I think the whole would be clearer & more Methodical 
if in y® former Proposition the Problem were to find 
neither y* force of y* sun nor the force of y* moon, but 
only their proportion to each other, & in y* latter the 
Problem were to find the proportion of both forces to y* 
force of Gravity. And thus y« 3^ 4^ 6^ 6^ r\ & 8^ 
Corollarys of y* xxxvii*^ will belong to y* former, & the 
Corollary of y* xxxvi*^ together with the 1"* & 2^ corollarys 
of y* XXXVII*** will belong to y* latter. There will be this 



* It should be ). 
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further advantage in the change, That in y" 7'" Corollary 
of y° xxxvii'" which will then be annex'd to y^ former 
Proposition a good foundation may be laid for making out 
y* latter. In my Letter which I yesterday wrote to You 
I was somewhat in haste, I just 
mention'd a difficulty in Prop : 
XXXVII. Let ST he the Moons 
distance from y' Earth when 
she is 17"^ from her Syzygies 
& QT be her distance at 17°^ 
from her Quadratures & MT 
her mean distance in y"^ Octants. 
I think the force of y^ Moon must be increased at 5 in the 
proportion of 2VT eub to ST eub, & diminished at Qin the 
proportion of MT eub to Q 7" cub. Your lust corrections 
increase it at S in y* proportion of QT" to 57". which is 
nearly in the proportion of MTg to ST quad, & diminish 
it at Q in y* same proportion, I could wish when the 
whole is settled that the proportion of 4^ to 1 may be 
retain'd for the sake of Proposition xxxix,* 1 think 
there is no Proposition in Your Book which does more 
deserve Your care. 



it 
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LETTEK XLVI. 

NEWTON TO COTES. 

O London Apr, 22. 

I have run ray eye over the two proof sheets & approve 

yo' corrections. The sheets may he printed off. The xxv"" 

Proposition may end thus ad dies 365. 6*' 9', id est ut 

1000 ad 178725 scu I ad 1T8 J^. Invenimua autem in Pro- 
positione quarta quod, si Terra et Luna circa commune 
gravitatis centrum revolvantnr, earum dietantia mediocrip 



I 



^:quii)oclioruni. 
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ab invicem erit 60^ semidiametrorum mediocrium Terras 
quamproxime. Et vis qua Luna in Orbe circa Terram 
quieseentem ad distantiam semidiametrorum 6o revolvi 
posset {est ad vim qua eodem tempore ad distantiam 
semidiametrorum 60 revolvi posset*,} ut 6o^ ad 60 & haBO 
vis ad vim gravitatis apud nos ut 1 ad 60 x 60. Ideoq: vis 
mediocris ML est ad vim gravitatis in superficie Terraa ut 
1 X Qo\ ad 60 X 60 X 60 X I78f^, sen 1 ad 638092,6. Unde 
ex proportione linearum TM, ML, datur etiam vis TM. Et 
had sunt vires Solis quibus motus Lunas perturbantur. q.b.i. 
I here referr the summ of y® forces uponf the Sun upon 
the earth & Moon to the Moon alone & therefore consider 
the earth as resting & referr its motion to the Moon. 

I am satisfied that the force of the Moon upon the Sea 
is in a triplicate ratio of her distance reciprocally & have 
altered the calculations accordingly, w*^** I send you in the 
inclosed paper together with the emendation of the 39^^ 
Proposition. 

I am 

Yo^ most humble Servant 

Far <A« R"* M' Cotes, Pro/ewor o/ Is. Newton. 

Azirommay^ <U hia Chamber in 
Trinky College in Cambridge. 

The '^ inclosed paper" mentioned at the end of this letter is a folio 
sheet (Nos. 202,203,208), and contains Newton's further corrections of 
Prop, xxxvn. called for by the two preceding letters, and also those of 
the 39th Prop, which he had promised in his letters of Apr. 3d and 
8th, (compare letters of March 18, Feb. I9, Feb. I6, and Feb. 12). 
It is not necessary to copy the whole of what relates to Prop, xxxvnf 
Every useful end will be answered by giving only those parts of it 
where it differs from the copy which Newton had recently sent (Apr. 8), 
leaving blanks to represent what is common to the two. The paper 
begins as follows : *^ In Prop xxxvn read Cseterum ob aquarum red- 



* I have added the words between braces from the Ut Ed. The identity of termi- 
nation of the two clauses with " revolvi posset," combined with a little hurry in tr«n« 
scribing, will readily account for their omission. 

t This should be " of." 



procoa ntotus.-.scu proiime ao<jimntur tertium Lunae-.Tel potius (ut a 
Sturmio notatur) aunt tertii post diem novilunii vet ptenilunii, seu 
po^ lioratn a novilunio vcl plenilunio plus minus duodecimam, adeoq : 
inciduQt in borani a novilunio vel plenilunio plus minus quadragesimam 
tertiam. Incidunt vero in hoc portn in horam septimftm circitcr ab 
■ppulsu LuDX ad meridianum loci, ideoq : proxime sequuntuT appnl- 
snm Liinse ad meridianum ubi Luna distnt a Sole vd oppoattione Solis 
gradibus plus minus octodocim vel novcndccim in cnnseqncntia. /EstAa 
... Sol distal a solstitiia decima circiter parte totius circuttus seu 
gradtbua plua minus 36 vel 37 ... a Sole decima circiter parte motua 
totius ab sstu ad leatum. Sit diatantia ilia graduum plus minus 18^. 
Et via Solia in hac distantia Luhfc a syvygiis & quadraturis, minor 
erit ad au^ndum et ad minuendum motum .. . scu angnii graduum 37, 
hoc est. in ratione 1 0000000 ad 79863.^5- Ideoq : . . . debet 0,7986355 S. 
... in gradu 18^ poat (Juadraturas, in Declinatione graduum plus 

minus 22.13' versatur eat tantum 0,8570328/,. Est igitur 

L + 0,7986355 S ad 0,8570328 L - 0,7986355.5 ut 9 ad 5 ut 69 

ad 70 ; ideoq : distantia .... cieteris paribus. Et distantiie cjiu in 
gradu ISj a syzygiia -. . maximus generatur, & in gradu 18^ a qua- 
draturis ubi lestus minimus generatur, sunt ad mcdiocrem ejua diatan- 
tiam ut 69,100682 & 69,899318 ad 69^. Vires autcm Lun* ad mare 
tnovendum aunt in triplicata ratione distantiarum inverse, ideoq : vires 
in maxima et minima hanim distantiarum sunt ad vim iu niedi{o}cri 
diatantia ut 0,98286l6 et 1,017342 ad 1. Unde fit l,0173*2i 
+ 0,7986355 S ad 0,9B286l 6 x 0,8570328Z - 0,7986355 5^ ut 9 ad 5. 
Et £ = 4,4824 5. 

Corol. 1 & 2, as before. 

Corol.3. ... ut 4,4824- ad l-..ut +.4824 od 1 ... sint 31' l6"4.. . 
ut 4892 ad 1000 ... ad denaitalem Terree ut 4892 ad 3960 seu 21 
ad 17. Est igitur... 

Corol. 4. ... ad maaaam Terra? ut 1 ad 39,363, 

Cofot. 5. . . . erit quasi triplo minor. . . 

Corol. 6. . . . ut 40,363 ad 39,36,1. 

Corol. 7- I^t mediocris distantia centri Luiite a centre Terra erit 
eemidiametrorum maximanim Terra: 6((J quam proximo. Nam aemi' 
diameter masima TerrsE fuit pedum Pansicnsium 19767630, et medi- 
ocris distantia ccntrorum Terrie et Lump ex liujusmodi semidiametris 
60} constana, fequalis est pedibus 1 190999707. Et htec distantia (per 
Corollarium auperius) eat ad diatantiam . . . centro Terra; et Lunni ut 
40,363 ad 39,363, quiie protudc eat pedum II61492740. Et cum 
Luna ... centrum Terrte et l.unac describit est 1275235, i3xist«nto ... 
pedes 1161499740 ad i>edea 14,811762. Luna ... in Orbe, cadendo 
in Terram, («mporc minuti unius prirai describct pedes 14,811762. 
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Et si b»c vis aoffeatiu- in ratione I77b »d 178a liabebitur vis tota 
^ravitntis in Orbe Laate per CoroL Prop. m. Et hac vi Luna cndcndo, 
teinpure minoti* uniuB primi deacribere deberet pedes I+.SPSIS. Et ad 
sexagesimam partem bujua distantiEe, id eat, ad distantiam pedum 
198*9995 a centro Terrie coriiua grave oadendo, tempore minuti imins 
Becundi dcscribere deberet etiam pedea 1*,895]3. Diminuatiir h«c 
distantia in mibdiipUcata ratione pedum 14,89513 ad pedes 15,IS09S, 
et babebitiir distantia pedum 197O1651 o (jua grave cadendo, eodem 
tempore minuti uniua secundi deacribct pedes 1.'>,1302S, id eat pedes 15. 
dig 1, lin 5,32. Et hac vi . . . iirbia LuUt'm Par'uim-um, ut mipra 
ostensum est. Est aiitem distantia pedum \yiO\651 paulo minor 
quam semidiameter globi liuic Terrie lequalia et paulo major quam 
Terms hujua semidiameter mediocris ut oportct. Sed dlfferentiffl aunt 
iosensibiles. Et pTopterea vis qua Luna ... ad distantiam masimanim 
TerrBE scmidiamotrorum 60^, ea eat quam vis gmvitatis in auperficie 
TerrfE requirit- 

Corol. 8. — centromm Terrie et Luns est mcdiocrium TerrM 
eemidiametronim 60j quam prnxime. Nam semidiameter raediocria 
qniB erat pedum J 9688725 eat ad aemidiametnim maximam pedum 
19767630, ut 60^ ad 60^ quamproxime. 

In hia computationibua attractionem magneticam Terne non eon- 
wderavimus, eiijus ntiq : quantitas pcrparva eat et ignoratur. Siquando 
vero htec attractio investigari potent, ct mcnsura graduiim in meridiano, 
ao longitudines . . . parallelis, legeaq : motuum maria, & parallaxis Lunic 
cum diametria apparentibus Solis et Luns ex pbEennmenia ..." 

The folloiving are the correctiona of the 3yth Prop. "In the 

xxxcs'* Propoaition pag +70 lin 23 write id eat (cum Terra 

diameter minor PC vel aC ait ad Jiamutrum majorem ^ C ut 229 ad 
230,) ut 52441 ad 459; « annulus iste Terram secundum -'Eiqua- 
torem cingeret & uterq : simnl circa diametrum annuli revolveretur, 
motns annuli esaet ad motum globi inturiorie (per hujus l^emma in) 
ut 459 ad 52441 et 1000000 ad 925275 conjunctini, hoc eat, ut 4590 
ad 485223, ideoq ; motus annuli asset ad aummam motuum annuli 
ac globi ut 4590 ad 489813. Vnde si annulus globo adhiercat, & 
motum Huum quo ipHius Nodi seu piincta n?quinoctialia regrediuntur, 
cum globo communicet : motus qui restabit in annulo erit ad ipaius 
motum priorcm ut 4590 ad 489HIS; et propterea motus punctomm 
{equinoctial! urn diminuetur in eadem ratione. Erit igitur motus an- 
nuus punctorum squinoctialium corporis ex annulo et globo compwdlt 
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ad motum SO" 11' 46", ut 1*36 ad 39343 et 4590 ad 489813 con- 
junctim, id est, ut 100 ad 393368. Tires autem quibus &c, 

Pag. 471 iin 19 write atq: adeo ad movenda puncta lequinoc- 

tialia evaderet minor quam prius in latione 2 ad 5. Ideoq : annnus 
.^uinoctiorom regreasiia jam esget ad 20»' 11' 46" ut 10 ad 7S0g2, 
ao proinde fieret 9" 56'" 50". 

Cteterum hia motus ob inclinationem plani j^uatoris ad planum 
Eclipticffi minucndus est, idq ;: in ratiooe sinus 9'706 (qui sinus est 
compleraenti gradnum 23^) ad Radium 100000. Qna ratione motus 
iste jam fiet 9"- 7'". SO". H^ec est annua Pnecossio j^uinoctiomm 
a Ti Sol is oriunda. 

Vis a«t«ra Lunis ad mare movendum erat ad vim Solis ut 4,4824 
ad 1 circitcr. Et vis Lunie ad £qiiinoctia nioTcnda est ad vim Solis in 
eadem proportione. Indeq; prodit annua .:4iquinoctiorum Prieceasio a 
TI Lunie oriunda 40" S3'" 22", ac tola Preeceasio annua a vi utrsq: 
oriunda 50". 00"'. 42". Et liic motua cum pliffinomenia congnut. 
Nam Prcecessio mquinoctiorum ex OWrvationibus Astronomicis est 
minutomm secundorum plus minus quinquaginta 

Si altitudo Terra; ad ^qustorcm tsuperet altitudincm ejus ad Polos 
mitliaribua plus quam Ij't, materia ejus rarior erit ad circumferen- 
tiam quam ad centrum : ct Pra^cessio ^quinoctiorum ob altitudineni 
illam augcri, ob raritatem diminui debet. 

Descripsim usjam Systems Solis, Terrs, Lunie, et Planetarum : 
■uperest nt de Cometis noonulla adjiciantur." 
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I have received Your last, but have not yet had time 
to try the Calculations of the inclosed sheet. I am satisfied 
as to the xxv"" Proposition, upon reconsidering it. 

In Page 441, Un: 25, the first & last numbers are 
S6868S & 362046: they should be 368676 & S62047. The Equa- 
tion* which results from lience will be 
88487.19 - 12307851,4t.T+75578,I4.K.i-5082017,44a:*+ 4a456,I9»*-0, 

■ The (allaoiDK it on k Mpmte piece of piper, (\d. 30!)): 
^a»»io fit Be4S7,19 - ia3(J7Ml,Mr + T&aT8,l4ii -50S30IT,41i* + 43450,19** . 0. 
luda 1-0,00719, Cr^LOOVIS, AT = 0,9Sriai ^ton: CT nd AT umfi*i »A 
09,041, «fe ut T(^ ul 69^ vcl 70,^ ad 69^- 

Van lUdii iui*M eKimlM nl, 0O7 1900067 let enm : 
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of which I find the Root to be 0,0071900057. If You 
approve of it I would alter the bottom of the Page thus 
[obtinetur x sequalis 0,007 19> & inde semidiameter C7 fit 
1,00719 & semidiameter AT 0,99281, qui numeri sunt ut 
70i^ & ^9-^ quam proxime. Est igitur distantia Lun» a 
Terra in Syzygiis ad ipsius distantiam in Quadraturis 
(seposita scilicet Eccentricitatis consideratione) ut 69i^ ad 
70^ vel numeris rotundis ut 69 ad 70] This will cause 
an alteration in the xxix*^ Proposition & in the xxxi"*, 
page 450. 

I have not computed the alterations for the xxix*^*, 
not knowing whether You will chuse the whole numbers 
69 and 70 or the fractions ^9-^ ^ 70 3^. 

As for the other place in page 450^ I took the numbers 
69 & 70 that I might find what alteration would arise in the 
conclusion of y® xxxii** Proposition. The result of my 
computation is as follows. Pag: 450. lin: 18 [69 ad 70] 
Lin: 20, [si capiatur angulus 16". 2l'". s"". 30^ Page 452^. 
Un: 5, [erat 32". 42'". 7"] Lin: 8, [illud est 17'". 43'^ iT] 
Lin: 10, [relinquit 16". 16"'. 37'^ 42^ Page 453, Lin: 22, 
[fit 39^ 38'. 7". 50"'] Lin: 23, [l9^ 49'. s". SS'''^ Lin: ult: 
[sen 39,6355] Page 464, Lin: 3, [id est, ut 9,0827646 ^ Tg] 
Page 455, Lin: 4 [prodibit 0, 11 88502] f Lin: 6, [est 1^29'. 
58". 3"^] Lin: 7 [subductis relinquit 18^ 19'. 5". 52'"] Lin: 9 
[relinquit 341^ 40'. 54". 8"'] Lin: 12 [qui propterea erit 

l9^ 18'. 1". 22'"] 

In finding the Number 0,1188502, 1 supposed y® ordinate 
e Z to bisect y* base NT by which meanes the series for y* 
Area TZeF converged quicker than the other for the 
Area Ne Z, so y* on account of this Latter I would not 
depend upon the last figure 2, I think the other are right. 

* These alterations of Prop. xxix. form the subject of Letter L. 

X This correction, though approved by Newton, was subsequently modified (as also 
the four following corrections which depend upon it). The result which is substituted 
for it in the 2nd Ed. leads to the value .1188496 for the area of the curve NeFn : in 
the Ist Ed. it is .1188478. 

7—2 



In Line 14'" You have 19". 20'. si". l'" from Flomsteeds 
Tables. By Your Theory in D' Gregory tis 19°. 9l'. 22". 3'"*. 
So in the following Proposition, page 456. Lin 13 You 
have 9°. lO'. 40" ; by Your Theory tia 9". 11'. 3". 

There will need some other alterations in Prop, xxxm'' 
& ita Corollary upon account of those in the preceding 
Proposition. You 6cem to depend too much upon Your 
Readers quickness when you say [ut rem perpendenti con- 
Btabit] I hope when You review the whole You will make 
it easier to apprehend the agreement of the two Con- 
Btructions. 

I do not rightly understand line 12**' of page 458 
[Inclinationis autem Variatio tantum augebitiir per decre- 
mentum sinus IT, quantum diminuitur per decrementum 
motus Nodorum] 

I think I had observed nothing further before we corac 
to y' xxxvi"' Proposition. 

I am, S^ 
Your most Humble Servant 
Trinity CoUege Apr. 24"' 1712 Roger Cotes. 

For 8' lB*AO Kewtos at hu Boom 
m St Martini Strut in Lticettrr 
Fitlda Londnn. 



LETTER XLVIII. 
COTES TO NEWTON, 
S'. April 26"' I7I2. 

I have examin'd your last Emendationst of the xxxvn** 
' Proposition. I am very glad to see the whole so perfectly 



* Ncwioa, ID tii* den lelter, adapts Ihii corrertioti lad (hi rolloiriaK one. Alter- 
wardi, bomnr, (I^MUr LII.) (ppiteotljr farcclling Ihai hv hiul i\n»dj ginn dine- 
tioiu ibODI them, he orden 19". 21'. 20". 46'" lo be ■rilten lap. 466, ■nd 9*. ll'.y in 
p, 466. CoW^ in ha repij, (Uller LITI.) propoM* lo wtile W.ar.ar.SO" in 
f.ASi, which Newton approvn, (!.««« I.V.) 

Flunttecd'a Tithla here rafienrd la, are printed *1 the tiid ol hu Dotinri af At 
SfhiTt, l.andua. 16W. 

t Sent ID the Utter o( Apr. VI. 
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well settled & fairly stated, for without regard to the 
conclusion I think y® distance of 18^ degrees ought to be 
taken & is much better than 17^ or 15^ & the same may 
be said of y® other changes in y® principles from which the 
conclusion is inferr'd. 

In examining Your Numbers I found it necessary to 
alter most of them, I here send you others {instead of 
them} for your approbation. 

Prseterea diametri Orbis in quo Luna sunt ad 

mediocrem ejus distantiam ut 69,098747 & 69,897345 ad 
69^- Vires autem Lunse...ad vim in mediocri distan- 
tia ut 0,9830427 et 1,017522 ad 1. Unde fit 1,017522 L 
+ 0,7986355 ^y ad 0,9830427 x 0,8570327 L -0,7986355*? ut 9 ad 
5. Et aS' ad Z ut 1 ad 4,4815. Itaq: cum vis Soils sit ad 
vim gravitatis ut 1 ad 12868200 vis Lunse erit ad vim 
gravitatis ut 1 ad 2871400. 

Corol. 1. Cum igitur* aqua vi Soils agitata ascendat 
ad altitudinem pedis unius & undecim digitorum cum 
octava parte digiti, eadem vi Lunse ascendet ad altitudi* 
nem octo pedum & digitorum octo. Tanta autem vis — 

Corol. 2. Cum vis Lunaa ad mare movendum sit ad 
vim gravitatis ut 1 ad 2871400-^ 

Corol: 3. Quoniam vis Lunse ad mare movendum est 

ad Solis vim consimilem ut 4,4815 ad 1 et 32^12'') ut 

4891 ad 1000. Densitas autem Solis ad densitatem 

TerrsB ut 4891 ad 3960 sen 21 ad 17. Est igitur 

Corol: 4 ad massam Terrse ut 1 ad S9y 371. 

Corol: 6 ut 40,371 ad 39,371. 



* The word " igitur** is omitted in the 2nd Ed., neither does it appear in Newton's 
first copy of the Prop, which is given at the end of Letter XXXIX. 

After the words " digritonim octo/* the sentence is continued as follows in the 2nd 
Ed., *'& vi utraque ad altitudinem pedum decern cum semisse, & ubi Luna est in 
Perigso ad altitudinem pedum duodecim cum semisse & ultra, praesertim ubi iSstus 

ventis spirantibus adjuvatur. Tanta autem vis " corresponding to Newton's copy 

just referred to. Cotes's omission of these words in this draught of his letter probably 
arose from the fact of Newton*s having omitted the passage in the emendations sent in 
his Letter of Apr. 8. 
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Corol: 7 ut 40,371 ad 89^371, quae proinde est 

pedum 116U98340 ita sunt pedes 1 161498340 ad pedes 

14,811833 Et hac vi Luna cadendo, tempore minuti 

unius primi deseribere deberet pedes 14,89517 et ha- 

bebitur distantia pedum 19701678 a qua grave cadendo, 
eodem tempore minuti unius seeundi deseribet pedes 
15,12028... 

In the xxxix^^ Proposition. Vis autem Lunsd ad mare 

movendum erat ad vim Solis ut 4,4^15 ad i cireiter 

PrsBcessio a vi Lunse oriunda 40". 52'". 52"'. ac tota Pr»- 
cessio annua a vi utraq: oriunda 50''. OO"'. 12'''. Et hie 
motus 

The xxxvi^^ Proposition depends upon the latter part 
of the xxv^^, & must therefore stand as in the former 
E^tion. I have altered the Corollary of it thus 

Corol. Cum vis ad vim gravitatis ut 1 ad 289 

mensura pedum Parisiensium 85820, vis Solaris de qua 
egimus, cum sit ad vim gravitatis ut 1 ad 12868200 atq: 
adeo ad vim illam centrifugam ut 289 ad 12868200 seu 1 ad 

44527, effieiet ut mensura tantum pedis unius Parisien- 

sis & digitorum undeeim cum octava parte digiti. E^t 
enim hsec mensura ad mensuram pedum 85820 ut 1 ad 
44527. 

I have altered the xxxviii*** Proposition thus. Pag: 467. 
lin: 10 [id est, ut 39,371 ad 1 & 100 ad 365 co^junctim, seu 
1079 ad lOo: Unde cum mare nostrum vi Lunao attoUatur 
ad pedes 8f , fluidum Lunare vi Terrae attolli deberet ad 

pedes 9S^ excessu pedum 187 

Your very Humble Servt. 

R Cotes. 
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LETTER XLIX. 
NEWTON TO COTES. 

The corrections made in yo' last of Apr. 24*^ may all 
stand. In y* xxix*** you may use either y* whole numbers 
69 & 70 or the fractions 69^ & 70^. In pag 465 lin 14 & 
pag 456 I have put the motion of the Nodes of Moon from 
y* Equinox & should have put it from y* fixt starrs. In y* 
first place therefore for 19^20' Si" 1'" write 19^21'. 22". s'" 
In y* second for 9**. lO' 40" write 9**. n'. s". 

In pag. 458 lin 11. write. [Et in eadem ratione minue- 
tur etiam Inclinationis Yariatio.] And strike out the rest 
to the end of the Paragraph. 

In y* xxxin** Proposition, pag 456, instead of y* words 
[ut rem perpendenti constabit] may be written [ut rem 
perpendenti & computationes instituenti constabit.] And 
the numbers in this Proposition are to be suited to y^ 
alterations made in y® preceding Proposition as you men- 
tion. 

I am 

London Apr. 24*^* Yo^ most hiunble Servant 

1712 Is. Nbwton 

For the R"** M' Roger Cotes Professor 
of Aatronamy, at his Chamber in 
Trinity College in Cambridge. 



LETTER L. 
COTES TO NEWTON. 

S' 
I have received Yomr last, & taking the whole numbers 
69 & 70, the alteration in Pag: 442.t lin. penult, will be 



* The post mark b Ap. 29. 

t Prop. XXIX. IiiTemre Variationem Lunc 
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8,6877 ad numenim 69. Quo pacto tangens anguli CTP 
jam erit ad tangentem motus medii ut 68,6877 ad 70, & 
anguhis CTP in Octantibus, ubi motus niedius est 45^, 
invenietur 44^^. 27'. 28": qui subduetus de angulo motus 
medii 45° reliiiquit Variationem maximam ss'. 32". Haec 

ita Be haberent si & Variatio maiuina qua' secus 

esset 32 . 32"." jam aucta in eadem ratione 6t 35', 10",|] 
You go on thus}. Haec est ejus magnitudo in mediocri 
distantia Solis a Terra, negleetis differentiis quie a curva- 
tura Orbia magni raajoriq: Solis actione in Lunam falcatam 
et novam quam in gibboi^ii & plcoam, oriri possint. In 
aliis distantiis Solis a Terra, Variatio maxima est in ratione 
quiE componitur ex duplicata ratione revolutionis S^no- 
dicie Lunaris (dato anni tempore) directe, et ratione angiUi 
CTa directe, & triplicata ratione distautiae Solis a Terra 
inverse; id est, ex triplicata ratione revolutionis synodicie 
Lunaris direete et triplicata ratione distantiie Solis a Terra 
inverse. Ideoq: in Apoga'o Solis Variatio maxima est 
S3', ll" & in ejus Periga?o 37'. 24", si modo eccentricitas 
Solis sit ad Orbis magni semldiametrum transversam ut 
16 II ad 1000. 

Hactenus Variationem invcstigavimus in Orbe non 
eceentrico in quo utiq: Luna in Octantibus suis semper est 
in mediocri sua dJstantia a Terra. Si Luna propter eccen- 
tricitatem suam, magis vel minus distat a Terra quam 
si loearetur in hoc Orbc, V^ariatio paulo mt^or esse potest 
vel paulo minor quam pro liegula hie allata : sed excessum 
vel dcfeclum ab Astronomis per Phienoniena determinan- 
dum relinquo. 

I was going to diminish^ Your numbers 33'. ll", & 



• 33". S4" ia Nowion'« M9. 

I ay. 12" ID Ne«Kia-4 US. 

I Nn. 149, 160. 

f Id lb« nargiD of 
(ion, *t be b» ilooe abovs, in the cau 
tlM catnct idcIimhI within bnwktla. 
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37'. 24." by 2" which is nearly the diminution if those 
numbers are right, which I am forc'd to take upon trust 
not knowing how to state the proportion of the Moon's 
Periodical Revolutions nor consequently of her Synodical 
in the Apogee & Perigee of y® Sun. But I cannot fully 
satisfy my self about Your Rule. As I take it, the dupli- 
cate ratio of y® Synodical revolution of y® Moon & y* 
simple ratio of y* angle CTa compose not the triplicate 
ratio of y* Synodical revolution alone but this triplicate 
ratio directly & y* simple ratio of y* periodical revolution 
inversly : the angle CTa being as y* Synodical revolution 
directly & y* Periodical revolution inversly. I have besides 
some scruple about introducing y* ratio of y* angle CTa^ 
I have not throughly considered the thing, but I quaary 
whether it will not be sufficient to make the compounded 
ratio consist only of y* duplicate ratio of y* Synodical 
revolution directly & y* triplicate ratio of y® Sun's distance 
inversly according to y* 16^^ Corol: of Prop: lxvi*^ Lib. 1. 
I have transcribed y® whole y* You may review it and 
order it as You think it shoidd stand. 

Yomr &c. 
May day 1712. R C. 

In bis answer to this, (May 10,) Newton adheres to the statement 
that the Variation is proportional to 

(Moon's synodical period)^ dcUo anni tempore x z CTa 
(distance between Sun & Moon)' 

Cotes then (May 13) further explains his reasons for thinking that the 
z CTa should be cancelled. Not receiving an answer^ he writes again 
(May 25) to draw his attention to the point, and has the gratification 
of finding (see letter of May 27) that Sir Isaac has been convinced by 
his arguments. 
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LETTER LI. 
COTES TO NEWTON. 
S'. 

I fear I give You too much trouble with my Letters, 
but I think this will be my last till we come to the Theory 
of Comets. In the Corollary of the xxxm'' Proposition I 
put 16". 19'". 27". instead of 16". 18'". 4l" ^. I am not cer- 
tain how You would compute that motiou, & therefore I 
mention it to You, I found it by this Proportion: Aa 
19°. 18'. 01". as"' to 19'. 21'. 28". 3'" BO 16". 16"', 37". 42' to 
16". i9"'-26". 5<>'. 

In Your last letter You order page 458. lin 11. thus. 
[Et in eadem ratioue minueter etiam Inclinationis Variatlo] 
This will cause some alteration in the following CoroUarys 
Si in the xxxv"" Proposition unless You design to consider 
the Moons Inclination only as moving in Orbe circulari. 

At the bottom of Page 4(jl You make use of 5". 17'. 46" 
& 5" for the cxtream Inclinations ; In D' Gregorys Astro- 
nomy You have 5". 17-20" & 4". 59', ss". \Vhich I suppose^ 
You find to be more agreeable to observations. 

In the first Paragraph of y* New Scholium* to Pi 
xxxv"' You have [ad ll'. 5o" circitcr ascendit, & additur 
medio motui Lume ubi Terra pergit a Perihelio suo ad 
AphcUum & in opposita orbis parte subducitnr\ As I take 
it, the words additur & subdiidtur should change places. 
You have not mention'd how to find tliis ..Equation in 
every place. 

In the second Paragraph concerning the Annual .i'^qua- 
tions of the Moon's Apogee & Node You have forgotten 
to mention when they must be added & when substracted. 

In the third Paragraph You say [Per Theoriam gravi- 
tatis constitit etiam quod actio Solis in Lunam paulo m^*or 

■ Sm the itaaria wbich tollo* lb« Uller. 
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sit ubi transversa diameter Orbis Lunaris transit per Solem 
quam ubi eadem ad rectos est angulos cum linea Terram 
& Solem jungente & propterea Orbis Limaris pauIo minor 
est in priore casu quam in posteriore] I think it should be 
[paulo major est in priore] 

In the fourth Paragraph concerning y« Equation of y* 
Moon arising from y® position of her Nodes which You call 
SemeatriB secunda. You have [additur vero medio motui 
Lunae dum Nodi transeunt a Solis Syzygiis ad proximas 
Quadraturas & subducitur in eorum transitu a Quadraturis 
ad Syzygias] As I apprehend it y® words (ulditur & subduci- 
tur shoidd change places. 

The sixth Paragraph I do not understand. The Equa- 
tion which You there describe seems to be established not 
so much from Observations as from the Theory of gravity, 
but I cannot perceive how it answers Your design ex- 
pressed in these words. In PeriheKo Terrce propter majo- 
rem vim Solis Apogseum Lunse velocius movetur in epicy- 
clo circum centrum D (I suppose it should be centrum C) 
quam in ApheUo, idq: in tripUcata ratione distantiie Terr» 
a Sole inverse. Ob »quationem centri Solis in argumento 
annuo comprehensam Apogseimi Lunse velocius movebitiur 
in epicycle in duplicata ratione distantise Terrse a Sole 
inverse. Ut idem adhuc celerius moveatiur in ratione sim- 
plici distantise inverse, sit &c.* Now the ^Equation which 



* We will add the remainder of the paragraph from Newton^s MS. (No. 170): 
'* Bit TD excentricitas primo aequata, et producatur TD ad £ ut ait DE ad TD ut 




duplum excentricitatis Solis ad radium Orhis magni seu 33| ad 1000. Capiatur aogulus 
EDF xqualis argumento annuo, Tel quod perinde est, agantur parallels TS ac DF 
solem versus, et sit DF ipsi DE equalis, et erit DTF equatio annua apogei Lune 
&L FTS distantia Solis ah apogaeo Lune ter aequata, & TF excentricitas Lune bis 
acquata in apogasum Lune ter asquatum tendens.' 



♦♦ 
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You describe ia what follows does not in the least, as I 
depend upon the Sun's Anomaly but intirely upon y' 
Annual Argument of the Apogee. You will perhaps more 
easily perceive my difficulty if I tell You how I think the 
Equation should be stated to answer what was propos'd. 
Let CTD be y'' ^qtialio Semestris describ'd in y" preced- 
ing Paragraph ; produce CD to E, so y' D£ may be to 
CD as 33^ to 1000; make the angle EDF equal to the 
Sun's Anomaly, & the line DF equall to D£, & joyn TF: 
then will DTF be the second annual jEquation of y" 
Apogee & TF be the Eccentricitas Luuse bis asquata in 
Apogfeum Luiug ter lequatum tendens. 




The following Paragraph concludes thtis 



!r pari of llili pBragraph i> u Ibllowa, ( No. 170) : 
Utu Theoham Sol furtius *git in Lunun. tDDuatiai abi Bpotncu™ 
Solia coDJungunlui quam ubi oppoauDlur. ElindeoriaDUiritqustioDesdux p«riodio, 
una medii molua Luti*^ altera upo^i ejiu: qgn quidem EquUione* Dulls lunl ubi 
apogEum LunK vel conjun^Iur cum pcrigrKO Solia vel eidem opponitur, et maiimie in 
ipogearum quuiriluru. la tliii apogEorum poaitionibus datam habcDt prapaniaoeiii 
ad iuvicem, tualq : ul linus diilauliE apo^tEonini st) luvicem. .Equaliu prior Bubducl- 
tur el pwlerior additui ubi ipognum Luon mitiug dulal i peripeo Solin in couMquen- 
lla quam gradihua ISO; prior van) addilur & pourior subducitur ubi diaOnlia ilia Gt 
tnijor. Hirum a^iutdaauin quantum scQlio, fqualio maiuna apogni ucendil ad 
16' tel VS circiler, txA Equadti maiinia molui medii Luns vii ascendit ad 30", et ob 
piirvititem uegligi 
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rectse duse paralleke TP, FH in Perigseum Soils tendentes, 
vel quod perinde est, caplatur angulus GFH saqualls dlstan- 
tlse Perigsei Soils ab Apogseo Lunse, & sit FHipA FG sequa- 
lis ; et angulus FTH exit sequatlo Periodica Apogsei Limse, 
& angulus PTZTdistantia Apogsei Lunse quarto sequati a 
Perigseo Soils et TH eceentricitas tertlo sequata in apo- 
gseum quarto a^uatiim tendens. Instead of which I pro- 
pose the following alteration, leaving out y* line TP in the 
Figure. Caplatur angulus GFH sequalis distantise Apogsei 
Lunse a Perigseo Soils in consequentia et sit FH ipsi FG 
aequalis, & angulus FTH erit ^quatio periodica Apogsei 
Lunae & TH eceentricitas tertio aequata in Apogseum 
quarto sBquatum tendens. This Alteration will agree with 
what You lay down a little before in the same Paragraph, 
where speaking of this Periodical Equation of y* Apogee 
You say additur ubi Apogaeum Lunse minus distat a Pe- 
rigaeo Soils in consequentia quam gradibus 180 & subduci- 
tur ubi distantia ilia fit m^'or, Which Ride I think is right 
but not agreable to the conclusion of the Paragraph which 
I therefore propose to alter. 

In the last Paragraph but one You say [pono medio- 
crem distantiam centri Lunse a centro Terrse in Octantibus 
sequalem esse 6o|^ semidiametris maximis Terrse] I desire 
to know whether You will here retain 60|^ or put instead 
of it 6o\ as in Corol 7*** of Prop xxxvii*** 

Your &c. 
May. 3**. 1712 R C. 

The '' New Scholium to Prop, xxxv." which forms so large a part 
of the subject of the preceding letter is a Scholium on the Lunar 
Theory, containing a statement of the origin and quantity of various 
Lunar Inequalities, and occupying the place of a short Scholium in the 
1st Ed. relative to the motion of the Moon s Apogee. It is written on 
three sides of a sheet of foolscap (Nos. 169 — 171) which seems to have 
heen doubled up and placed loosely between the pages of Newton's 
interleaved copy of the 1st Ed. It was probably sent to Cotes with 
the third and last division of Newton's copy the first week in July 



1711. (Letter xxTm and note). The rooson why the Scholium appears 
on /olio paper is, no doubt, that there wna not room for it on the 
quarto leaf in the intcrlc.ived copy : that quarto leaf ia still preserved, 
and its first pa^ (No. 190) is headed "Scholium" and is devoted to 
the opening words of it followed by an " &c." thus : " Hiace motuum 
Lunarium computationibus ostendere volui quod motua Lanares per 
Tlieoriam gravitatis &c." indicating that tlio Scholium was to be found 
written out on another paper. The »3eond page of the leaf contains 
some supplementary matter to he added to Prop, xxxvi. Thceo 
minutiie are mentioned for the pu rpose of limiting the date of the com* 
position of the Scholium, aa the circumstance of its being written on a 
folio sheet might have led one to suppose that it was sent down to 
Cambridge not aa part of the copy, but as an emendation of copy pre- 
vioualy sent. The quarto leaves of Newtou'a handwriting in the 
Newtonian Volume all formed part of hia interleaved copy of the 
Principia : those in folio were sent down in letters as corrections. The 
only exception to this remark tbat I have noticed is the sheet now 
referred to, which contains the Scliolium on the Lunar Theory. 

A distinct idea of the contents of this Scholium (or "first draught 
of the Moon's theory," as it is afterwards called), as it stood befani 
nndergoing the alterations which Newton made in it in consequence of 
the above letter from Cotes, may be obtained from tho following out- 
line of it. It consists of twelve paragraphs, which, for convenience of 
reference, I will number in the order in which tliey present themaelvcs. 

1. " Hiace motuum Lunarium computationibus. . . eequatio maxima 
erit 11'. 52"." (Annual Equation). 

2. "Inveni etiam.. .tequatio maxima mcdii motusnodonim Q'.97"." 
(Annual Equations of mean motion of apogee and nodes,) 

3. "Per theoriam gravitatis. ..quadrature ad radium." (.lEquatio 
semcstris, tho argument of wbidi is = twice the distance of apogeo 
from Sun, i. c. twice tho annual argument). 

4. "Per eandem gravitatia theoriam. . .ail 4-9" circiter aacenditi' 
(£quatio eemeatris secunda, thu argument of which is — twice ttn' 
distance of node from Sun). 

The four preceding paragraplia stand as they are printed 
2nd Ed, with the exception of tlie modifications introduced in confor- 
mity with Cotes'a suggestions in the abovo letter. (S<!e Letter Lvtii). 
In the 2nd the word " inveree" is also omitted after " si motus Solis 
ceset in triplicata ratione distantia?." 

5. "Per eaodcm gravitatis Theoriam apognum Lump... in apo- 
gteum secundo iDquatum tendens". (Tho Equation of the centre and 
Evcction combined, giving the fequatio semcstris of the apogeo and 
first conecUon of the eccentricity). 



H 
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Same as in 2nd Ed. with two exceptions : (1) the upper foeut of 
the moon's orbit (and not its centre according to Newton's subsequent 
correction in his paper of alterations, see letter lyii.) is represented as 
describing the epicycle BDA : by a similar inadvertence in paragraph 
6 the apogee is made to move in that epicycle. (2) In the 2nd Ed. 
there is a clause '' Habitis autem. . .per methodos notissimas" added at 
the end of the paragraph, which is in part transferred from paragraph 9. 

Cotes has drawn two other lines in the figure (no doubt on receiving 
Newton's paper of alterations) viz. DE to the rights parallel to AB^ 
and DF making an acute angle with it (not an obtuse angle as in the 
figure in the 2nd Ed.) 

6. ''In perihelio terr®. . .in apogseum Luna? ter aequatum tendens." 
(Third correction of the place of the apogee and second of the ezcen- 
tricity by an '' annual equation" whose argument = annual argument). 

This paragraph is given in the preceding letter and note. It was 
completely remodelled in Newton's paper of alterations. Two para- 
graphs were substituted for it explanatory of what he says may be 
called ''aequatio centri secunda" depending on the argument ''dis- 
tance of moon from sun + dist. of moon's apogee from sun's apogee." 
The latter of them merely contains an approximation to its value. 
Newton's mode of determining the position of the centre of the moon's 
orbit in a secondary epicycle with centre D became the subject of an 
active correspondence between him and Cotes (letters lvii-lxvi). 

7* " Per eandem gravitatis Theoriam Sol fortius agit ... in apo- 
gseum quarto aequatum tendens. (Fourth correction of the place of 
the apogee and third of the excentricity by a " periodical equation" 
whose argument = distance of apogee from Sun's perigee. Mention is 
also made of a "periodical equation" of the Moon's mean motion 
depending on the same argument having barely SQf' for its maximum : 
Damoiseau gives it 9!\ Plana 0^. 466, Pont^coulant l". 496-1''. 108^ 
C/'.SSS, Burckhardt 0".7. See Pont^oulant, tom. rv. pp. 451-465, 
580, 604, 626 : the two terms of which it is composed are of the fourth 
and fifth orders.) 

This paragraph will also be found in the preceding letter and proper 
note. 

8. " Si tres anguli CTD, DTP & FTH ad smgulos gradus 
angulorum BCD^EDF^ G^/^ZT computentur & in Tabulas referantur> 
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et si logaritbini qnoq: trium distantiamm TD, TF Sc THad radios 
TO TD et TF in partes lOOOOO divisoa sinml computentur & in 
Tabulas referontur: aggregatum trium angiilorum sub signia suia + & 
- erit teqitatio tota apogaii, ct aggregatum trium Logaritlimorum erit 
Logarithmus excentricitfttia verfe." 

Tills and tbe preceding paragraph were not given in Newton's 
paper of alterations, where aontbcr pamgRLpb (" Si cotnputatio accu- 
ratioT.-.non miiltum errabitur") appeared relating to tbe "variatio 
secunda,'' wliich was omitted in tlie 3rd Ed< 

9. " Habitis aut«m Lunre motii medio & apogseo et excentticitate 
iiltimum (rquatia, ut et Orbis di&iuetro ttatiaverea partium SOOOOO; ex 
his eruetitr Tenia Lunse locus in orbe, et distantia ejus a Terra, idq : per 
metfaodos notisaimas. Deinde per Variationem et Reductionem ad 
Eclipticam dabitur ejus longitudo ot tatitudo vera." 

10. " Diximiis orbem Lunie a Tiribus Solis per vices dilatari et 
contrahi & squationee quasdnm motuutn Lunarium inde oriri. Inde 
etiam oritur yariatio aliqua par&llaxeos Lunie, sed quam insensibilem 
esse judtco ; Ideoq : in computationibus inotuum Lunie, pro mcdiocri 
ejus dintantia a centro Terra; scniper usurjio nunierum 100000, & pro 
Orbis diaraetro transversa numerum 200000, et ad pamllaxim inve»- 
tigandam pono mediocrem distantiam centri Lunie a centro TerriB in 
Octantibue tequalem esse 5(^ semidiatnetris maximiH Torne. Semi- 
diaroetrum ejus maximam voco quae a cont|r{o ad tequatorem ducitur, 
minimam qu« a centro ad polos. Et liinc fit Lunte parallaxis liorizon- 
talis modiocris appaiens in Outantibus 57' 5", in Syzygiis 57' 30" in 
quadraturie 56' 40". Litnie vero diameter mcdiocrig apparens in 
Syr.vgiiB 31 . 30 in Qua<lraturis SI . 3 usurpari potest & Solis diameter 
mediocris 32.12." 

11. " Et cum atmospha'ra Teriie ad usq : altitudtncm niilliarium 
35 vel 40 rofringBt Luccm Solis et refringendu apargnt eandem in 
unibram Terras, & spargendo luccm in confinio umbrw dilatct umbram: 
ad diametrum umbrs quiD per paralla^nm prodit, addo minutnm nnnm 
j»rimum in eclipsibus Lnnie, vel mlnutum unum cum triente." 

12. "Thooria verb Luns primb in SjTsygiis, deinde etiam in qua- 
draturis" &c, as in the 2nd Ed. except (l) as regards the changes in 
some of the figures mentioned in Letter lxti., and (2) the addition of 
the clause " S differentiam meridianonim Obscrvatorii hujus & Olwer- 
vatorii Begii Pariaiensis O"'- Q"'" 20~." at the close of the paragraph, 
which does not appear here. 
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LETTER LII. 
NEWTON TO COTES. 

♦"Prop. De Variatione Lun© p. 402.*' j2** Ed.}. 

I have received three letters from you since my last. 
And the corrections w*'** you send me in the two first 
of them may all stand. In the second of them dated 
May 1"S you cite my words. In aliis distantiis Solis a 
Terra Yariatio maxima est in ratione qu» componitur ex 
duplicata ratione [temporis] revolutionis sy {n lodicasLunaris 
(dato anni tempore directe, et ratione anguli CTa directe, 
et triplicata ratione distanti» Solis a Terra inverse. Ideoq: 
in Apogseo Solis Yariatio maxima est SS\ il'' et in ejus 
PerigfiDO sY 24" si modo excentricitas Solis sit ad Orbis 
magni semidiametrum transversam ut 16-}-^ ad lOOO. Here 
33 11 & 37 24 may be diminished by 2" & the word tem- 
poris may be inserted where you see it w*Mn the brackets. 
The Yariatio maxima is composed of the ratios of the 
time, the angle CTa, & the sun's force, as above ; because 
if any one of the three ratios be enlarged while the rest 
remain given, the variation will be enlarged. If the time 
alone be enlarged the Yariation will be enlarged in a 
duplicate proportion, as may be gathered from the descent 
of falling bodies in a greater or less time. If the angle be 
enlarged the Yariation w*^** is a proportional part of y* 
Angle will be inlarged in the same simple proportion, & 
the force also w*^** is reciprocally as the cube of y* Suns 
distance enlarges the Yariation in proportion to it self. 

In pag 445 write. Idem per Tabulas Astronomicas est 
19. 21. 20. 45 f. Differentia minor est parte fere quadrin- 
gentesima motus totius, et ab Orbis &c. 



* In Cotes^s band. 

t This is the mean motion of the Moon's nodes in a Julian year. But it is the 
mean notion in a tidereal year that is required in the place referred to. See Cotes's 
answer. 

8 
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Pag 466 Hn 13 write 9^. ll'. 3". & lin 28 in Quadra- 
tuns autcm regrediuntur motu horario l6" 19'" 5l'^ I 
compute it thus. As AB to AD + AB so is the mean 
horary motion of the Node to lO". 19"'. 5l'*. 

I am S' 

Yo^ most humble Servant 

London 10^** May 1712 Is. Newton. 

At the bottom of pag 461 you may put the numbers 
5^^. 17'. 20" & 48^ 59' S5" 

Pag 466 Kn 1 instead of SS^ write 38-5^. 
The Lunar systeme must be altered ^ 

To M' Cotes Professor of Astronomi/ 
at his Chamber in Trinity College 
in Cambridge 



LETTER LIII. 

COTES TO NEWTON. 
'S'. May 13* 1712 

I have received Your last, but I am not yet clear that 
the ratio of y* angle CTa ought to be introduced in y* 
xxix*^ Proposition, though I do fully understand the reasons 
You give for it. As I apprehend it the duplicate ratio of 
y* Synodical time does itself account for the dilatation of 
the Angle, & therefore it ought not to be again ac- 
counted for. According to the reasoning of the 16*** 
Corollary of Prop: lxvi. Lib. i, the Variatio maxima which 
is the angular Error of y* moon whilst she describes the 
half of y® Arch Cpa, is as the Square of y*^ time imploy'd 



* This is all the notice that Newton at present takes of Cotes's remarks upon the 
Scholium on the Lunar Theory. The necessity of an ** alteration" in "the Lunar 
Systeme" points to the 6th and 7th paragraphs of the Scholium, especially the former. 
About the end of June, we are told, he intended to send down his corrections " very 
soon,** but even with the stimulus of a letter firom Cotes (July 20), it is only a little 
before Au^r. 10 that they are despatched to Cambridge, ( letters LVT., LVII.) 
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in describing that half Arch directly & y* Cube of y* 
distance from y® Sun inversly : Or as the Square of y* 
Synodical time directly & y® Cube of y* distance inversly. 
Now I think the dilatation is accounted for by taking the 
angular Error which arises in the time of describing half 
y* arch Cpa, instead of y® Error which would arise in y® 
time of describing half y® arch CPA. The thing may be 
considered another way which perhaps will give more light 
to y® understanding of my difficulty The true Variatio 
maxima 35', lo" arises from y* arch Cpa, but the Variatio 
maxima 32'. 32" arises from the arch CPA. Now this latter 
by y® 16^^ Corollary of Prop lxvi Lib 1 must be altered 
with y® Square of y® Periodical time directly & the Cube 
of y® distance inversly, & so it will be more correct ; after 
it is thus corrected, the corrected true Variatio maxima 
will be deduc'd from it, by enlarging or dilating it in y® 
proportion of y® Angle CTa to y® Angle CTJ or in the 
proportion of y* Synodical to y® Periodical time. There- 
fore the corrected true Variatio max|i}ma will be as the 
Square of y® Periodical time directly, the Cube of the 
distance inversly, the Synodical time directly & the Perio- 
dical time inversly : that is, as the Periodical & Synodical 
times directly & the cube of y« distance inversly. In this 
latter way I scruple not to account for the dilatation, but 
in the former I think it is already accounted for by taking 
the Square of the Synodical time instead of the Square of 
y® Periodical. If You find the Objection to be of any 
moment, I desire you to send me other numbers instead 
of 33\ ii". & 37'. 24". If You choose to let the place 
stand, yet stiU there must be a further alteration of those 
numbers besides y® diminution by 2", for the Square of y* 
Synodical time compounded with y* ratio of y* angle CTa, 
makes not the triplicate ratio of y® Synodical time (upon 
which those numbers were computed but that triplicate 

8—2 
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ratio directly & y* ratio of y* Periodical time inversly as I 
obaerv'd in my former Letter. 

In Page 455 You direct me to write. Idem per Tabulas 
Astronomicas est 19°. 21'. 20". 45"'. Differentia minor est 
parte fere quadringentesima motus totius &c. I would 
choose to put it thus. Idem per Tabulaa Astronomicas 
est 19''. ai'. 21". 50"'. Differentia minor eat parte treecn- 
tesima &c. For according to Flamsteed's Tables the 
motion of y* Nodes from y' Fix't stars in 90 Yearea or 
7805 Days ia 1"". 0"». 27". ti'. 53", and therefore in 365"'. 6K 9™ 
it is 19". 21'. 21". 50"'. 

The mean horary motion of y" Nodes by the same 
Tables is 7". 56"'. 56" and as JB to AD + JB or a& 373 to 
766 BO is 7". 56"'. 5ff' to 16". I9'". 26". Therefore in Pag: 
456, lin: 28, I would write 16". 19'". 26". Unless You 
find other reason for writing I6". 19'". 5l" as You put it 
in Your Letters. 



LETTER LIV. 
COTES TO NEWTON. 
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S'. Trin: Collogo May 2S" 

I have not yet received an answer to ray last of May 

13'" concerning the xxix*"" Proposition ; I am therefore 

afraid it has miscarried. 

I sent You by D' Bentley a small Treatise* of my own 



' Thii WW ancrwvd) published in the Phittnopheal Traiueihui, (Jan— Much. 
ITU], mud nibaeqnenllT rormed the firat pan of Cotea'i /furmgnia MmiumniB, CkDtab. 
1722, ediled by hi> eoiuiii Rob. Smith. There u preliied lo il a short addrcM to llallcf 
MSecrelUT of the RotbI Societr, IheGn) wDlencc of which is: " Milto Ubi, hoitUu 
muslnsimi Pmudii Newloni, qiue aliquot abhinc nnnia canMTiiweram ds Ralionibua 
difneliendis." Colct had succeeded id iDtegmtiag soiue gvaeral eipceBtioDt, the intr- 
Bi«la of which iDToKe logarilhma. Hi* Ij-gomitria conuini (he ipplicatiat) of itm 
Nralu to iho wlucion of a tituI) ot problems. Compire Letter CX. ;En. 
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concerning Logarithms, of which the Title is, ElemerUa 
Logometrice together with the Figures belonging to it. I 
desire the favour of You to deliver 'em to M^ Livebody to 
be cut in Wood & to give him Your directions if he meets 
with any difficidty. I fear You are at this time taken up 
with other buisness, otherwise I would beg of You to pe- 
ruse the Treatise. You will find I am there proposing a 
new sort of Constructions in Geometry which appear to 
me very easy, simple & general. But I am fearfull of re- 
lying upon my own Judgment alone, which possibly in this 
matter may be too much byass'd. What I think to be 
right, may to others appear whimsical & of no use & I 
woidd not willingly give them the satisfaction of laughing 
at my Dreams. If You think I may ventiure to publish it, 
I shall be glad to know what may want to be corrected or 
altered either in the Matter or Expression. I have been 
forc'd to use some new Terms, as Moduli^, Ratio modur 
laris, &c. If others more proper occur to You upon 
reading the Papers, I shall be very willing to make any 
alteration. I hope You will pardon this Trouble I give 
You. I am Sir 

Yomr most Obliged & Hiunble Servant 

For S' Isaac Newton at kia House RoGER CoTBS. 

in S^ Martin's Street in Leicester- 
Feilds London, 



LETTER LV. 
NEWTON TO COTES. 

S' 
I have reconsidered what you write about the Varia- 
tion & agree to it. You may leave out the words [et 
ratione anguli CTa directe] & instead of the numbers 
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S3' 11" & 37' 24" diminished by 2", write 33' 14" & 37' ll". 
ffor so I found them upon computing them anew. 

Also in pag 455 lin 14 you may write. Idem per Ta- 
bulas Astronomicas est 119^. 21'. 21''. 50"\ Differentia minor 
est parte trecentesima &c And pag 456 lin. 28 you may 
write 16". 19'"- 26''. 

I received yo*" papers by D*^ Bently & have run my eye 
over them. I intend to read them over again & get the 
cuts done for you as soon as I can find out M'' Livebody. 

I am Yo' most humble Servant 

London May 27 1712 Is. Newton. 

For the R"^ M' Roger Cotes Professor of 
Astronomic at his CJtamber in Trinity 
College in Cambridge 

Brought probably by Bentley. 



LETTER LVI. 
COTES TO NEWTON. 

S'. Cambridge July 20^ 1712 

It is now about three Weeks since D*" Bentley returned 
from London. He told me, You then intended to send 
down Your Emendations of the Lunar Theory very soon. 
I have not received any thing from You since that time, 
& am therefore apprehensive of some miscarriage. He in- 
formed me, You had thoughts of adding something further 
upon the Subject of Comets*, & besides a small Trea- 
tise concerning the Methods of Infinite Series & Fluxions. 
I hope You will go on with Your design : it were better 
that the publication of Your Book should be deferred a 
little, than to have it deprived of those additions. I thank 



• I his wRH ilouv (Rcc l,cttor LWllI.). but tho project wirh rcspcrt lo -tcries ami 
fluxions WII4 atiAndoncd. 
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You for the Picture which I have received of him : 'tis 
much better done than the former; but I could have 
wish'd it had been taken from the first of M"" Thomhill's. 

I am Sir Your most Humble Servant 

For S' Isaac Newton ca his H<nue Roger Cotes. 

in S^ MartirCs Street in Leicester 
Feilds London 

On the back of Cotes's draught of Apr. 26, there is the draught of a 
letter from bim to Newton, which, from the allusion to the intended 
treatise on series and fluxions, seems to have been written about the 
same time as the letter we have just been reading. He probably 
never sent it, but replaced it by the above, suppressing the suggestions 
and remarks which, upon second thoughts, he may have considered 
as out of place. We need not, however, withhold it here. It is as 
follows : 

"I am glad to understand by D' Bentley that You have some 
thoughts of adding to this Book a small Treatise of Infinite Series & 
the Method of Fluxions. I like the design very well, but I beg leave 
to make another proposal to You. When this Book shall be finished 
I intended to have importuned You to review Your Algebra for a better 
Edition of it 8c to have added to it those things which are published 
by M' Jones & what others You have by You of the like nature. 
These together will make a Volume nearly of y* same size with Your 
Principia & may be printed in the same Character. Your Treatise 
of y^ Cubick Curves should be reprinted, for I think the Enumeration 
is imperfect, there being five cases of Equations viz: ^y.y + dy = | 
yy +gxx^ = | xxy + ^y = | ^y = | y = | I should have acquainted You 
with this before M' Jones's book was published, if I had known any 
thing of the Printing of it, for I had observed it two or three yeares ago. 
I think there are some other things of less moment amiss in the same 
Treatise. 

I am S' Your most Humble Sorv* 

R. C0TE8" 
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Hem we miii^ twu coiiimiinicatiuns from Newton, one of wLicb 
nccompauied the MS. of the " Elementa Logometria" on its return 
to ite author, convoying his opinion of the tract in tenns, the gist of 
wliicli may be perceived, though more dimly tlian one could wish, 
through Cotes's lilotei of " I am glad you are not displeaaed with it." 
{Next letter). The othur contained hia corrections of the Scliolium on 
the Lunar Theory, (see note on the poBtscript of Letter LII). The 
nature of this lost paper may bo easily collected from the correspond- 
ence that passed relative to parts of ite contents. 

Newton overlooked Cotes's suggestions on the first four paragraphs 
of the Scholiuo), and conitnenced hia papor of alterations with paragntpli 
fi, probably with the words " Horroxiiis noster. . . HalUiia superiureni 
Ellipseos umbilioum," &o. TUe three last words are inadvertently 
copied from his tirat draught ; thoy 
ought to he "centmra Ellipseos," 
as Cotes points out in the next 
letter. The diagram belonging to ^ 
this and two following paragrophx, 
(the "new figure" mentioned in tlie 
next letter) seems to have been as 
represented in the annexed. 

Next came pamgniph 6, ("In perihelio Terne" &c.) as it stands in 
the 2nd Ed. with the exception of the clerical errors rectified in the 
letter of Aug. 12, and the further correction (Aug. 2H), in the mode of 
determining the i EOF. 

After that there was a now paragraph beginning " Couiputatio 
hujus motuB difficilis eat" Sic. containing an approximation of the pre- 
ceding pamgraph. (The "(equatio centri secunda," whose argument is 
diat. of Moon from Sun + diat. of Moon's apogee from Sun's apogee). 
This paragraph, in oonsequeni;^' of the difficulties which Cotes found 
in it, was afterwards leudercd more perspicuous in the paper uf 
Aug. 26. 

Then followed another new paragraph describing the " Varia^o 
eecunda." as it is printed iu the 2nd Ed. except that " Aphelii" wu 
twice written by mistake for " Apogfei.' The Variatio aecund» 
= - (2'r-co8/'A+ 1') sin />, if PE= dist. of j)'a apogee from ©'s peri- 
gee and D =^ dist. of £ from O- 

- And lastly, (oniittiag paragraphs y, 10, II, the first of which was 
partly removed to the end of )>amgrnph 5) came the concluding paix- 
graph "Theoriavcro Lunie" Ike. as printed in 2nd Ed. 

Compare the account uf the first draught of the scholium whivb we 
have given uflcr Coles's letter of May a pp. 110—112. 
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LETTER LVII. 

COTES TO NEWTON. 
S' Cambridge August 10*** 1712 

I thank You for Your care of the Wooden Cutts which 
I received of the Carrier together with the Manuscript*. 
I am glad You are not displeased with it, & I wish You 
had signified what Emendations might be made in it. 

In my Letter of May the 3^ I mentioned some alter- 
ations in the former part of Your Lunar Theory. You 
have left me imcertain as to Your resolution about them, 
by taking no notice of them in Your Last in which Your 
correction of the latter part of the Theory is set down. 

I observe in the beginning of it. You have chang'd [et 
circulus BDA centro C intervallo CB descriptus erit Epi- 
cyclus ille in quo superior Ellipseos umbilicus locatur] for 
[Epicyclus ille in quo centrum Orbis Lunaris locatur]. I 
quaBry whether [Halleius superiorem Ellipseos umbilicum 
in Epicycle locavit] should not be also chang'd into [Hal- 
leius centrum EHlipseos] I have not D*^ Halley's little 
Treatise by me concerning the Lunar Theory. 

I do not yet understand the Paragraph beginning with 
[In Perihelio Terr», propter m^jorem vim Solis &c.] As 
I apprehend it, the angle EDF in Your new Figure, should 
be equall to the excess of y*^ doubled annual argument of the 
Apogee above the Sun's mean Anomaly as I had suppos'd 
it in my Letter of May y* 3**. Your Rule concerning that 
angle is this ; [Et capiatur angulus EDF »qualis excessui 
argumenti annul supra distantiam Aphelii Lim» ab Aphelio 
Soils.] I am imcertain how You understand the words 
[argumenti annul] ; they may signify either the Annual 
argument of y® moons apogee or the annual argument of 
the Sun, i. e, the Sun'^s mean Anomaly. I am also uncer- 



* Of the Element(LLogcmetrut. 
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tain about y® words [Aphelii Lunse ab Aphelio Solia] I 
suppose it should be wrote [Apogasi Lunse ab Apogaao 
Solis]. About the end of this Paragraph You say [Et 

eoncipe centrum orbis LunsB interea revolvi dum punc- 

turn D revolvitur circum centrum C] I do not perceive 
why it should be thus. 

The following Paragraph* is rather more obscure to 
me. I find I cannot form any conceptions of it, unless 
You will be pleased to give some further light to it. The 
^Equation which You here call JEquatio centri secunda is I 
perceive the same with that which in D' Gregories Astro- 
nomy You call jEqtiatio loci Lunoe sexta I shall be very 
glad to learn from You more distinctly the reasoning by 
which it is established. 

I am S*" Your obleged Freind 

& most Humble Servant 



LETTER LVIII. 
NEWTON TO COTES. 



S^ 

Upon the receipt of yo" of Aug. 10*^ I have looked 
back upon yo® of May 3** w*^** I had forgotten. In the first 
paragraph of y* new Scholium to Prop xxxv, where I have 
[ad ll' 50" circiter ascendit & additur medio motui Lunie 
ubi Terra pergit a Perihelio suo ad Aphelium et in oppo- 
sita Orbis parte 8ubdv4ntur] the words additur & subducitur 
should change places, & after the word ascendit let these 
words be added [in aliis locis SDquationi centri solis propor- 
tionalis est,] 

In the end of the second Paragraph add these words. 
Additur vero fcquatio prior & subducitur posterior ubi 



* HcKinninK " Computatio hujuK motu^,** Uc. 
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Terra pergit a Perihelio suo ad Aphelium, & contrarium fit 
in opposita Orbis parte. 

In the third Paragraph the words [pauIo minor est in 
priore easu] are in my copy [pauIo m^or est in priore 
casu] & should be so in yours. 

In the fourth Paragraph the words additur & subduci* 
tur should change places. 

In the beginning of the correction of the latter part of 
the Moons Theory you may write [Halleius centrum ElHp- 
seos in Epicyclo locavit.] 

In the next Paragraph beginning w^^ the words [In 
Aphelio* Terrse &c] after the first sentence of the Para- 
graph the word Aphelium is written five times erroneously 
for the word ApogsBum. Write therefore [recta DE versus 

ApogSBum LunsB excessui Argumenti annui Apog»i 

LunsB supra distantiam Apogsai LunsB ab ApogaBO Solis, vel 
forte aequalis excessui Argumenti annui & 36o^ supra dis- 
tantiam Apogsei LunsB ab Apogseo Solis Solis ab Apo- 

g8BO Lunae Solis ab Apogaeo proprio conjunctim. The 

Equation described in this Paragraph I had first from 
observations of Lunar Eclipses, & afterwards found that 
it answered the Theory of gravity in the manner here 
described. Its quantity when greatest came to about 
2' io"t by Eclipses. By y* Theory tis 2' 25". I suppose you 
understand that the force of y® Sun for disturbing the Moons 
motions is reciprocally as the cube of the distance of the 
earth from y* Sun. The motion of the center of the Moons 
Orb in y® cycle BDAB arises from the force of the Sun, & 
as this force varies, the motion of the center of y® Moons 



• Apparently a slip of the pen for " Perihelio.*' 

t This is the value given in the Lun» Theoria Newtoniana, in Gregory*s Astronomy, 
In Mayer (modified by Lalande) it is 2' 9'' ; Clairaut gives it only -26",8 ; Damoiseau 
-28 ",67 ; Plana -28 ",811 ; Pont^coulant -28",5n ; Burckhardt -27 ",6. The terms 
which compose it are of the 3rd and higher orders (Pont^coulant iv. pp. 577, 602),the 

15 

first term being - -r- m . ee' = - 53". 174. See IjcUct LXV. 



Orb should vary in this cycle both as to the length of the 
radius DC & as to y' velocity of the rotation of this 
radius about the center C, supposing the suns annual 
motion to be always equal & uniform, & that bis distance 
from the earth only changed. But because the suns annual 
motion accelerates & retards in a duplicate proportion of 
the Suns distance reciprocally, & this acceleration & 
retardation is allowed for in the angle BCD so as to make 
the point D accelerate & retard in the same proportion 
in y* cycle BDAB, here is n variation of the motion of the 
center of the Moons Orb ia the cycle BDAB in a duplicate 
proportion of the suns distance reciprocally & this without 
altering the length of the radius CD. Had this variation 
been in a triplicate proportion there would have been no 
need of any further equation, but because it is only in a 
duplicate proportion, there wants a further allowance in a 
single proportion. And this allowance must be made w"" 
respect to the Sun's motion & true place. If the suns true 
motion could be accelerated & retarded in this proportion, 
I would accelerate & retard the motion of the point D in 
y* Kpiey {e}Ie BDAB in the same proportion. But because 
this cannot be done, I make the allowance by the rotation 
of the line DF about y*^ center D, so that the center of the 
Moons orb may revolve about the center D in an Epicycle 
described by the point F. & about y* center C in a curvilinear 
Orb with a velocity reciprocally proportional to the cube of 
the distance of the earth from the Sun, or directly as the 
force of y* Sun w'"" causeth this velocity ; or that the velo- 
city of the point F in the said curvilinear Orb be to the 
velocity of the point D in the Orb BDAB reciprocally as 
the distance of the earth from the Sun. And this will 
come to pass quam pro{xjime by determining y* length 
DF & the angle EDF as in the Theory. 

The next Paragraph beginning with the words [Coi 
putatiu motus hi^us difiicUJii est] conteins only an a 
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mation of the former paragraph, by computing the angle 
at y^ earth w^^ the line DF subtends at the Moon in her 
mean distance from the earth. For the translation of the 
center of the Moons Orb from 2) to ^» creates the same 
translation of the whole orb of the Moon & of the Moon in 
its Orb from the place in yf^ they would otherwise be, & 
so makes an equation or angle at the Earth w^^ the line 
DF subtends at the Moon. 

If the Sim did not act upon the Moon the center of 
the Moons orb would be in the point C. By the action of 
Sun it is transferred from the center to the circumference 
of the Epicycle BDAB. If the earth moved uniformly in 
a concentric circle about the Sun so that y® action of the 
Sun upon the Moons Orb might be uniform, the center of 
her Orb would move uniformly in y * Epicy { c | le BDAB. By 
the inequality of the Sims action the center of the Moons 
orb is transferred from the center to the circumference of 
a secondary epicycle described with y® radius Z>C* about 
the point D, If the inequality of the Suns force or action 
on y* Moons orb arose only from the variation of the dis- 
tance of the earth from y^ Sun & the angular motion of 
the earth about the Sun was uniform, the point D would 
move uniformly in the epicycle BDAB, the angle BCD 
w^^ is double to the argumentum annuum increasing uni- 
formly & the center of the Moons orb would move uniform- 
ly about the point D in an Epicycle whose radius is SDF. 
But the angular motion of the earth about the Sun not 
being uniform, the angular motion of the radius CD about 
the Center C is not uniform. If the angular motion of the 
earth about the Sun was as the cube of the distance of the 
earth from the Sun reciprocally, that is as the force of the 
Sun upon the Moons Orb, the angular velocity of the 
Radius CD about the center C would be in the same pro- 



* A slip of the pen for DF, 
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portion, & the center of the Moons orb being placed in the 
point D would have a velocity in the Orb BDAB propor- 
tional to the force of the Sun w^^ causeth it, & there would 
be no need of a secondary Epicycle about the center D. 
But because the angular motion of the earth about the 
Sun is but in a duplicate proportion of the distance of the 
Sim reciprocally, the motion of the point D in the epicycle 
BDA will {be} but in a duplicate proportion & for making 
up this proportion a triplicate one, the center of the 
Moons Orb must be placed not in the point D but in an 
Epicycle about the point 2), & the radius of the Epicycle 
must be but a third part of such a Radius as would make 
the epicycle alone answer to a triple proportion, so that 
the motion of the center of the Moons orb in this Epi- 
cycle & of the point D about the center C may together 
compound a motion in a triplicate proportion of the distance 
of the earth from the Sun reciprocally. 

In yo*^ papers* I met w*** nothing w^^ appeared to me to 
need correction. 

I am 

Yo*" most humble Serv^ 
London Aug. 12. 1712. Is. Newton. 

For the B!^ W Roger Cotes Professor 
of Astronomy at his Chamber in 
Trinity College in Cambridge, 



LETTER LIX. 
NEWTON TO COTES. 
S' London. 16 1 Aug. 1712. 

In the Letter I wrote to you two days ago, the words 
[Apogo^i Lunad] were interlined after the words [excessui 



* The Elementa Logometria, 
t The pott mark i§ Aug* 14. 
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Argumenti annul.]* Its better to strike out the interlined 
words, & at the end of the Paragraph to add this sen- 
tence. [Per Argumentuni annuum intelligo excessum qui 
relinquitur subducendo medium locum Apogaei LimsB semel 
sequatum a vero loco Soils, vel a summa veri illius loci et 

3608^. 

Yo*^ hiunble Servant 

F&r the R"^ M' Cotes Professor Is. Nbwton 

of Astronomy cU his chamber in 
IVinitf^ College in Cambridge. 

The directions given in this billet were superseded by the commu- 
nication of Aug. 26. 



LETTER LX. 
COTES TO NEWTON. 

S' Cambridge August. 17*** 1712 

I have received two Letters from You by the last Post 
& the foregoing. I thank You for the trouble You have 
given Your self to make the thing clearer to me, but am 
sorry to find You had mistaken my difficulty. I was very 
well satisfied as to the design of introducing a secondary 
Epicycle about y® point D: the motion which You had 
given the point F in that Epicycle was what I stuck at, & 
consequently Your manner also of determining the angle 
EDF. By making the angle BCD equal to the doubled 
annual argument of y® Moons Apogee the motion of the 
point D in the primary Epicycle BDAB was not yet 
enough accelerated in the Earths Perihelium nor enough 
retarded in the Earths Aphelium : the secondary Epicycle 
was therefore added that the velocity might be in a trip- 
licate instead of a duplicate proportion, & an increase of 
velocity be made in y® Earths Perihelium & a decrease be 



* All these five words are interlined. 
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made in ita Aphelium. Hence it aeem'il evident to nic, 
that the motion of y' point F in the secondary Epicycle 
ought to be such that it might arrive at y" place of its 
nearest distance from y* point C in y" enrths Porihclium & 
there by ita motion conspiring with y"^ motion of the point 
D might render the compound of both the swiftest & 
again that it might arrive at j* place of its furthest dis- 
tance from the point C in y* earths Aphelium & there hy 
its motion contrary to y" motion of y^ point D might 
render the compound of both the slowest. Wherefore* 
if CD be produced to G ho that DG be equal to DF & 
on the other side between D & C. DII be also taken equal 
to DF; tis evident that in the Earths Aphelium DF will 
coincide with DG & in y^ Earths Perihelium DF will 
coincide with DH so revolving about y* centre D y' the 
angle GDF may always be equal to the suns mean 
Anomaly. Hence the angle EDF or FDG - GDF or 
BCD ~ GDF will be equal to the excess of y* doubled 
Annual argument above y' suns mean Anomaly as 1 ob- 
serv'd in my last. This is the only way according to 
which I can apprehend the motion of y' point F in the 
aecondary Epicycle to be regulated ; but I cannot perceive 
how it may be reconcil'd with Your way of determining 
the angle EDF\ or with the time You Assign for its 
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revolution by making it equal to y* time in which y® point 
D revolves about y® centre C. 

What I have here said will also affect the following 
Paragraph beginning with [Computatio motus hi\jus dif- 
ficilis est &c.] But besides this there were two other 
difficultys containd in this Period [Et hsec recta \DF^ 
subtendit ang^lum ad Terram quem translatio centri Orbis 
LunsB a loco D ad locum F generat, & cujus duplum prop- 
terea dici potest ^quatio centri secunda.] The angle at 
the Earth which DF subtends is y® angle DTF compre- 
hended by y® lines TD, TF. I understood You thus, but 
I perceive by Your Letter that You do not mean the 
angle DTF, but an angle at y® Earth which is subtended 
by a line at the Moon equal & parallel to DF\ so y* I can 
now understand what follows [Et haec aequatio est ut sinus 
anguli quem recta ilia DF cum recta a puncto F ad 
Lunam ducta continet quam proximo] which I could not 
before. However I am still at a loss to understand why 
You take the double of that angle for the jEquatio centri 
secunda* 

The following Paragraph describes the Variatio se- 
cunda. I suppose it was deriv'd from Observations, In it 
the word Aphelium is twice used instead of ApogaDum. 

I am S*" Your &c. 



LETTER LXI. 

NEWTON TO COTES. 

S^ London Aug 26. 1712. 

For removing the difficulties in the Theory of the 
Moon mentioned in yo" of Aug. 17 I have sent you the 
inclosed paper conteining some alterations in the descrip- 
tion of the latter part of that Theory. I had by mistake 
9 
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writ [Aphelio Solis] & changed it to [Apogaeo Solis*] & 
should have changed it to [Perigaeo Solis,] as I have done 
in this paper inclosed. By considering that the angle 
CDF is the complement of y® Suns Anomaly to a circle (as I 
have exprest it in the paper inclosed) you may perceive that 
whenever the Sun is in his Apoge the point F will fall be- 
tween the points D & C & bo will be in its slowest motion 
in the Curve line w*^^ it describes about the center C. If 
the line DF kept parallel to it self the points F & D would 
have equal motions : but by the revolving of the point F 
about the point D according to the order of the signes this 
motion of the point F is subducted from the motion of the 
point D, & the difference is the motion of the point F in the 
said curve line, w^^ motion is therefore the slowest that it 
can be. And on the contrary, in the Sun''s Perige the line 
DF will lye in directum with the line DC, & the motion of 
the point Ff in the said curve line will be at the swiftest 
being thef summ of the two motions. By the inclosed 
paper you will understand also why I took the double of 
the angle subtended by a line at the Moon equal & parallel 
to DF, for the Equatio centri 8ecu\n\da, The line must be 
doubled at the superior focus of the Moon's Orb & carried 
thence to the Moon. 

I am Yo*" most humble Servant 

For the R"** M' Cotes Professor of Is. Newton. 

Astronomy at his Chamber in 
Trinity College in Cambridge 

Paper inclosed in the above. 

Capiatur angulus BCD aBqualis duplo argumento 

annuo, seu duplsD distantise veri loci Solis ab Apogaao Lunse 
semel aaquato, et erit CTD aequatio secundaj Apogaoi 



• In his letter of Aug. 12, adoptitifl* the ronjeoture thrown out by Cotes in hit 
letter of Aug. 10. 

t The " F" and part of "the'* are covered by the wax. 

t In the fair copy of the Scholium which Cotcn made for the printer (No. 173), he 
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Lunaa et TD excentricitas Orbis ejus. Ebbitis autem 
Lunse xnotu medio et Apogado et exeentrieitate, ut et Orbis 
axe miyore partium 200000; ex his eruetur venis Lun» 
locus in Orbe et distantia ejus a Terra idq: per methodos 
notissimas. 

In perihelio Terr», propter miyorem vim Solis centrum 
Orbis LunsB velocius movetur in epicyclo BDA circum 
centrum C quam in Aphelio, idq : in triplicata ratione dis- 
tantiae Terrad a Sole inverse. Ob aequationem centri Solis 
in argumento annuo comprehensam, centrum Orbis Lun» 
velocius movetur in Epicyclo illo in duplicata ratione dis- 
tantiae Terrae a Sole inverse. Vt idem adhuc velocius 
moveatur in ratione simplici distantiae inverse; ab Orbis 
centro D agatur recta DE versus Apogaeum Lunae seu 
rectce TC parallela, et capiatur angulus EDF a&qualis ex- 
cessui Argumenti annul praedicti supra distantiam Apogaei 
Lunae a Perigaeo Solis in consequentia ; vel quod perinde 
est, capiatur angulus CDF aequalis complemento Anomaliae 
verae Solis ad gradus S60. Et sit DF ad DC ut dupla ex- 
centricitas Orbis magni ad distantiam mediocrem Solis a 
Terra et motus medius diumus Solis ab Aphelio* Lunae 
ad motum medium diumum Solis ab Apogaeo proprio con- 
junctim, id est, ut 3S^ ad 1000 et 52\ 27". iff" ad 58'. 8".l0'" 
conjunctim, sive ut 3 ad 100. Et concipe centrum Orbis 
Lunae locari in puncto F, et in Epicyclo ci\jus centrum est 
D et radius DF interea revolvi dum punctum D progredi- 
tur in circumferentia circuli DABD, Hac enim ratione 
velocitas qua centrum orbis Lunae circum centrum C in 
linea quadam curva movebitur, erit reciproce ut cubus dis- 
tantiae Solis a Terra quamproxime, ut oportet. 

Computatio motus hiyus difficilis est, sed facilior red- 



has altered "secunda" into " semestris '*, and added the words " in Apogsum secttndo 
aequatum tendens" after *' Orbis ejus**, in both instances returning to the phraseology 
of the first draught from which Newton had, probably without intending it, departed. 
* Altered by Cotes to Apogso. 

9 2 
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detur per approximationem sequentem. Si distantia me- 
diocris Lunse a Terra sit partium 100000, et exccntricitas 
TC sit partium 5505 ut supra : recta CB vel CD invenietur 
partium il72f , et recta DF partium 35^. Et haec recta ad 
distantiam TC subtendit angulum ad Terram quem trans- 
latio centri Orbis a loco D ad locum F generat in motu 
centri hi\jus ; et eadem recta duplicata in situ parallelo ad 
distantiam superioris umbilici Orbis Lunse a Terra, sub- 
tendit eundem angulum, quem utiq: translatio ilia generat 
in motu umbilici, et ad distantiam Lunae a Terra subtendit 
angulum quem eadem translatio generat in motu Lunse, 
quiq: propterea sequatio centri secunda dici potest. Et 
haec aequatio in mediocri Lunse distantia a Terra est ut 
sinus anguli quem recta ilia DF cum recta a puncto F ad 
Lunam ducta continet quamproxime, et ubi maxima est 
evadit 2' 25'\ Angulus autem quem recta DF et recta a 
puncto F ad Lunam ducta comprehendunt, invcnitur &c. 

In the next Paragraph but one* write Apogcei twice 
for Aphelii. 



LETTER LXIL 
COTES TO NEWTON. 

S' Cambridge Aug: 28*** 1712 

I receiv'd Yours with the inclosed paper, but cannot 
yet agree with You. In my former Letters I had suppos'd 
the point F to come the nearest to C in y* Suns Perigee & 
to be the furthest from C in the Suns Apogee : You on the 
contrary suppose it to be y* the nearest in y* Suns Apogee 
& the furthest in the Suns Perigee. According to your 
supposition the motion of y* point F in its curvilinear Orb 



* The words "but one" are added by mistake. They led Cotes to suspect that 
Newton's copy contained an, additional paragraph which was not in his. 
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will then be the swiftest when that point is at its greatest 
distance from y® Centre C, & slowest at its least distance 
from the same, for we agree that tis the swiftest in the 
Suns Perigee & slowest in his Apogee : whereas according 
to my supposition the swiftest motion accompanys the least 
distance & y® slowest the greatest, as I think it ought to 
do. 

By considering that the angle CDF is the complement 
of y® Suns Anomaly to a circle, You say, I may perceive 
that whenever the Sun is in his Apogee, the point F will 
fall between the points D & C, & so will be in its slowest 
motion in the Curve line which it describes about the cen- 
tre C. I do indeed perceive that y® point F will fall be- 
tween y® points D & C, but I think it will then be in its 
swiftest motion not its slowest. For since y® angle CDF 
is, by supposition, the complement of the suns Anomaly to 
a circle ; it follows, that as that Anomaly is continually 
increasing its complement must be continually decreasing. 
Therefore the line DF does so revolve to the line DC as 
by its motion to diminish continually the angle CDF: 
Whence it appeares that in respect of y* line DC the line 
DF does revolve with a motion contrary to y* order of y* 
signes 1 say in respect of y* moveable line DC, not in 
respect of y® Fixt Stars & it is in respect of y® line DC 
that its motion must be estimated in order to compound it 
with the motion of y* point D in the circle JBD, The 
motion then of y® point F in its passage over y® line DC 
or, by supposition, in the Suns Apogee does conspire with 
y® motion of y® point D & therefore the sum of y® two 
motions renders the motion of y® point F in its Curvilinear 
Orb the swiftest in the Suns Apogee, which ought not 
to be. 

I think I apprehend Your meaning very well where 
You say, The line DF must be doubled at y® superior 
Focus of the Moons Orb, & carried thence to the Moon : 
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but I cannot see any reason why y* doubled line at y* supe- 
rior Focus rather than the single line at y® centre, should 
be carried to the Moon, excepting that Observations may 

require it. 

Your &c. R. C. 

By Your Letter I suspect that in Your copy there is a 
Paragraph between that beginning with Computatio motus 
hujus dijfficilia &c. & that beginning with Si computatio accu- 
ratior desideretur ; they immediately follow one the other 
in my Copy. 



LETTER LXIII. 
NEWTON TO COTES. 

The reason why the doubled line at the superior focus 
rather then the single one at the center should be carried 
to the Moon is this. The angles about the superior focus 
are (quamproxime) proportional to the times, those about 
y® Center are not. And therefore if the superior focus be 
translated, the line drawn from it to y® Moon will keep its 
parallelism, & by doing so will make the same translation 
in the Moon. 

As for your other difficulty, if the line DF kept parallel 
to it self, so as being produced to cut the line TB in a 
given angle the motion of the points D & F would be al- 
ways equal to one another. I do not speak of the angular 




T A c B 

motion of the lines CD and CF about the center C but of 
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the local motion of the points D& Fin their curvilinear Orbs 
w*^** in this case wiU be two equal circles. Let the circle 
FMN* be described w*^ the center Cf & radius DF & be cut 
by the line CD in the point H & hy the line CD produced 
in the point M. And if the line DF keep parallel to it self, 
the increase of the angl^ MDF will be equal to the increase 
of the angle BCD. I meane that y® two angles wiU increase 
w'^ equal swiftness or have equal augmentations in equal 
times. And in this case the motions of the points D Si F 
wiU be equal. But if the angle MDF increase but half so 
fast (w*^** is the case of the Theory), the motion of the 
point F will be accelerated neare M & retarded neare JV*. 
When the line DF keeps parallel to it self & has no angu- 
lar motion, its motion in it{s} orb will be equal to that of 
the point Z>. But if it has an angular motion according to 
the order of the letters FMHF (as in the Theory) that 
angular motion will accelerate the point F neare M & 
retard it neare N*. You seem to consider the angular 
revolution of the line DF or CF in respect of the line DC. 
I consider not the relative angular motion of the line DF 
or CF but the absolute linear motion of the point F in its 
linear orb described about the point C in the unmoved 
plane of the Moons orb w^^out any relation to the angular 
motion of the line CD. 

There is no Paragraph between that w*^** begins w^^ Com- 
putatio motus hujus dijffUnlis &c & that w*^** begins w^ Si 
computatio accuratior desideretur &c If the words of the 
paper inclosed in my last are not right, pray correct them. 
After these two Paragraphs there is or should be a Para- 
graph concerning the refraction of the Atmosphere whereby 
the Diameter of the earths shadow is enlarged in Lunar 



• The " N " (should be " /f " if we follow the figure, as it is also in Cotes's figure, 
( Letter LX.) It would naturally drop from the pen after " iM." 
•f A slip of the pen for D. 
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Eclipses. That Paragraph was (I think) in the first 

draught I sent you of the Moons Theory*. 

I am Yo'^ most humble Servant 

London Sept 2^ 1712. Is. Newton. 

JVr the R°* M' Roger Cotes Professor of 
Astronoiiny at his Chamber in Trinity 
College in Cambridge 



LETTER LXIV. 
COTES TO NEWTON. 



S' 

I received Your last, by which I do at length perceive, 
that You consider the absolute linear motion of the point 
^ in its Unear Orb described about the centre C, & not 
the angular revolution of the line CF about the same 
centre, which I had before supposed You to do. 

I am satisfied that this Unear motion of the point i^will be 
accelerated near M & retarded near N & therefore if it be 
the linear motion which ought to be considered in Your 
Theory & not the angular You do rightly in making the 
angle CDF equal to the complement of the Suns Anomaly 
to a Circle, or which is the same thing, in making the 
angle EDF equal to the excess of the Annual Argument 
above the distance of the Moons Apogee from the Suns 
Perigee. 

But I am of opinion that You ought rather to consider 
the angular motion of the point F than the linear. And if 
so, because the angular revolution of y* line CF about the 
centre C in the unmoved plane of the Moons Orb, is 
accelerated near N & retarded near M; the angle MDF 
must be taken equal to the sims Anomaly, or which is the 
same thing, the Angle EDF must {be} taken equal to the 



* It is paragraph 11. Sec p. 1 12. 
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excess of the Annual Argument above the distance of the 
Moons Apogee from the Sim's Apogee* 

I will not set down other reasons for considering the 
Angular motion rather than the linear, which may admit of 
dispute. What I offer is as follows. I suppose these 
words at y® end of the Paragraph answer to observations 
[ — subducendam si summa ilia sit minor semicirculo, ad- 
dendam si major. Sic habebitur — "] But these words are 
not true by the Theory if the angle EDF be taken equal 
to the excess of the annual Argument above the distance 
of the Moons Apogee from the Suns Perigee, as it must be 
taken if the linear motion be considered. And they are 
true by the Theory if the angle EDF be taken equal to 
the excess of y® Annual Argument above y* distance of the 
Moons Apogee from the suns Apogee, as it must be taken 
if the angular motion be considered. Therefore the angu- 
lar motion ought to be considered rather than the linear, 
that the Theory may answer to the Observations. 

F 



D 



■E 



Let DL be a line drawn from the point D to the 
Moon, then will the jEqvxxtio centri secunda be as the sine 
of the angle FDL» I suppose You agree with me that the 
^Equation must be substracted whenever the angular dis- 
tance of y® line DL from the line DF taken according to 
the order of the signs is less than a semicircle & be added 
whenever y* distance is bigger, or in other words, that it 



• This is precisely the value which Newlon gave to the i EDF by mistake in his 
letter of Aug. 12, (sec his Letter of Aug. 26), and against which Coles argues in his 
Letter of Aug. 17, where he takes MDF = Sun*s mean anomaly, not its true, as here. 
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must be substracted whenever the excess of the Moons 
Anomaly above the angle EDF is less y" a semicircle & be 
added whenever that excess is bigger. 

If then the angle EDF be taken equal to y® excess of 
the Annual argument above the distance of the Moons 
Apogee from the Suns Perigee : the excess of the Moons 
Anomaly above the angle EDF will be equal to the sum of 
distances of the Moon from the Sun & of the Moons Apo- 
gee from the Suns Perigee, & therefore the j£quation 
must be substracted when this sum is less y° a Semicircle 
& added when it is greater. Now this sum is less than a 
Semicircle when the sum of the distances of the Moon 
from the Sun & of the Moons Apogee from the Suns 
Apogee is greater than a Semicircle, and on the contrary 
the first sum is greater than a Semicircle when the second 
is less. Therefore the ^Equation must be substracted 
when the second sum is greater than a semicircle & added 
when it is less. But this Rule deriv'^d from the Theory is 
contrary to Your Rule at the end of the Paragraph derived 
from Observation. From which contrariety I think it is evi- 
dent that the angle EDF ought not to be taken equal to y® 
excess of the Annual Argument above the distance of the 
Moons Apogee from the Sun's Perigee & consequently the 
linear motion of the point F ought not to be considered 

but its angular motion. 

I am Your &c. 

Cambridge Sep*. 7*^ 1712 R C 
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LETTER LXV. 



NEWTON TO COTES. 
S"" London Sept. 13*** 1712. 

If it could be supposed that the force of the sun upon 
the Moon for disturbing her motions could be increased 
w%ut altering the periodical times of the sun & Moon, & 
that the Orb of the earth was concentric to the Sun : the 
line DF would vanish & the radius DC would be increased 
in proportion to the Sun^s force without altering its angular 
motion about the center C By the increase of the Suns 
force, the linear motion of the point D would be increased 
by its moving in a larger orb, but its angular motion about 
the center C would remain the same as before. But the 
earths orb being excentric & the excentricity causing a 
variation of the Suns force upon the Moon greater then in 
proportion to the variation of the Suns velocity, I compen- 
sate the excess or defect of the force by a secondary epi- 
cycle described w*** the radius DF about the center 2>, so 
that the distance CF may increase or decrease accordingly 
as there is an excess or defect of the suns force & by in- 
creasing or decreasing cause the linear motion of the point 
F in the plane of the Moons Orb to be greater or less then 
the linear motion of the point D in the circle BDA in pro- 
portion to the said excess or defect of the suns force. 

I thank you for putting me upon examining the words 
[ — dfvibducefnda'fn si summa ilia sit minor semicirculo, addenda 
si major. Sic hahebitur 4rc.] I have compared them with 
my calculations of the Moons place in Eclipses & find that 
they must be corrected & put [ — addendam si summ^a ilia 
sit minor semicirculo^ subducendam si major. Sic habebitiir 
4t?.] The Equation* I gathered from Observations many 
years ago & put it when greatest, to be 2' lo". The last 



* Compare p. 123. 
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year I gathered its quan{ti}ty from observations to be 2' 25" 
when greatest, but in describing it, committed the mistake 
w^^ I have now corrected by reviewing my old calculations. 

lam S*- 

Yo*" most humble Servant 

Far ths R°^ M' Roger Cotes Professor Is. Newton. 

of Atfronomy, at his Chamber in Triniti/ 
College in Cambridge 



LETTER LXVI. 
COTES TO NEWTON. 



I have received Your last Letter. & am now sufficiently 
satisfied as to the jEquatio centri aecunda. I hope the de- 
scription of the Variatio aecunda is accurate. The Para- 
graph concerning the refraction of the Atmosphere in 
Eclipses was in Yoiu* first draught, but was left out in 
Your Alteration* of it. There was also another Para- 
graph before it describing the dimensions of the Sun's & 
Moon's Diameters & Parallaxes which was also omitted in 
Your Paper of Alterations. I am uncertain whether You 
would have both of them inserted or that only concerning 
the Effect of y* Atmosphere. They stood thusf. 

Diximus Orbem LunsD a viribus Solis &c. 

Et cum Atmosphaera Terrse &c. 

I suppose You would omit the first of these Paragraphs 
since the substance of it is in other parts of Your Book, 
excepting that You have 60^ scmidiameters in Corol. 7. 
Prop. XXXVII. Lib. in instead of Go^ . Be pleased to send 
what You would have inserted. 



• See the introduction to Letter LVII. p. 120. 

t Theite form paragraphs 10 and 11 in the first draught of the Lunar Theory, and 
will be found in the account which we have given of it, (p. 112.) This being only the 
draught of hb letter, Cotes has not copied them at full length. 
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In the last Paragraph I suppose You have designedly 
altered Yoiu* first draught by putting yf 2(fi, 43'. 40" for 
V5' 20". 43'. 50", and ^ 15^ 20'. oo" for ss 15\ ig'. 50", and 
K 8^ 20'. 00" for X 8«. 18'. 20". 

Sept. 15. 1712 Your &c. R C. 



LETTER LXVII. 
NEWTON TO COTES. 



S' 

I beleive it will be sufficient to insert only the last of 
the two Paragraphs w*^^ you have copied in your last, viz* 
that w*^** concerns the refraction of the Atmosphere. The 
alterations made in the last Paragraph of the Scholium 
were advisedly. The description of the Variatio secunda 
is derived only from phsenomena & wants to be made 
more accurate by them that have leasure & plenty of 
exact observations. The public must take it as it is. It 
brings the Moon nearer to the Sun in both the Quadra- 
tures. 

I am Yo'^ most humble Servant 

London. Sept. 23 1712. Is. Newton, 

For the BP^ M' Cotes Professor o/ Astro- 
nomy in the University of CoAnbridge At 
his chamber in Trinity College. 



LETTER LXVIII. 
NEWTON TO COTES. 

S' 
I send you the conclusion* of the Theory of the 
Comets to be added at y® end of the book afler the words 



(( 



* Nos. 252—255, begrinDiog " CaBtenim Cometarum rcvolventium, &c.** and end'mg 
primus omnium quod sciam deprehendit/' (pp. 47f— 481 of 2nd Ed.) 
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[Dato autem Latere transverBO datur etiam tempus period!- 
cum CometsB Q. E. /.] 

There is an error* in the tenth Proposition of the 
second Book, Prob III, w*^** will require the reprinting of 
about a sheet & an half. I was told of it since I wrote to 
you, & am correcting it. I will pay the charge of reprint- 
ing it, & send it to you as soon as I can make it ready. 
With my service to D^ Bentley 

I remain Yo' most humble Servant 

London 14 Octob. 1712. Is. Newton. 

For the R**** M' Roger Cotes Profmor of 
Aitronomy at Ms Chamber in Trinity 
College in Cambridge 



* This error in finding the value of the resistance to the motion of a projectile in the air 
(see Letter LXXI V.) was pointed out to Newton by Nicolas Bernoulli (John's nephew ), 
who was on a visit to England during the months of September and October, 1712. 
*'Monente tandem D. Nic. Bernoulli quod error aliquis admissus fuisset in Prop. x. 
lib. II. constructionem propositionis correxi et correctam ei ostendi, et imprimi curavi 
non subdole sed eo cognoscente." Letter of Newton in Macclesfield Carr, ii. 437. 
Newton's result, when the curve described is a circle, had been previously shewn to be 
erroneous by John Bernoulli, in a Letter to Leibniz, in August, 1710, (see their Cor- 
respondence, II. 231), and in a communication made to the French Academy, in Jan. 
1711, (see Memoires for 1711, pp. 50— 56, not published until 1714,) in an appendix to 
which his nephew corrects two others of Newton's examples, and professes to explain 
the origin of the mistake (en examinant avec soin sa solution generale, j* en ay trouv^ 
Torigine). John afterwards resumed the inviting subject in the Leipsic Acts for Feb. and 
March, 1713, (see Letters LXXXIL, LXXXVIL) It is remarkable that both of these 
mathematicians mistook the source of the error. They imagined that Newton had 
taken the coefficients of the successive powers of h in the expansion of (x 4- A)* for the 
successive fluxions of x". This was one of the points upon which Keill was subsequently 
engaged in controversy with John Bemoulh or his partisans, who worked their crotchet 
with wearisome pertinacity in the I^ipsic Act$, Keill informs us that Newton told 
Nicolas that the mistake did not arise from the use of series. Newton, through Nicolas, 
thanked the sturdy professor of Basle for the timely notification of the error, sent him a 
copy of bis Analysis^ &c., published by Jones in 1711, and nine days after the date of 
this letter, proposed him as a member of the Royal Society, into which he was accord- 
ingly elected on the 1st of December following. 
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LETTER LXIX. 
NEWTON TO COTES. 

I sent you last tuesday a sheet inclosed in a Letter. 
It concerned the* The Theory of Comets to be added to 
y® end of the book. I should be glad to hear that it came 
to your hands. I mentioned also an error that I was 
lately told of & w*^^ wants to be set right. I have heard 
nothing from you this month or above & should be glad of 
a line to know in what forwardness the Press is. 

I am Yo' most humble Servant 
London. Octob. 21. 1712. Is. Nbwton 

For the R**"* M' Roger Cotes Professor of 
Attronomy at his Chamber in Trinity 
College in Cambridge 



LETTER LXX. 

COTES TO NEWTON. 
S' October. 23. 1712. 

I received both Your last Letters, together with the 
Sheet to be added at the end of the Book, which was 
inclosed in the former. You mention'd an Error in the 
x*'* Proposition of the ii** Book, which will require the 
reprinting of about a Sheet & an half. I have not re- 
vised that Proposition to see if I might find it out, but 
shall stay for Your corrections. The sheet which is now 
under the Press, ends in Page 492 of y® old Edition, and 
Page 456 of the new Edition. I have not observ'd any- 
thing of moment which may be altered in the Theory of 
Comets. In the new fourth Corollary f of Prop, xl I have 



sic. t No. 245. 



144 CORRESPONDENCE OF 

inserted after the first line f & quadratum radii illius ponatur 
esse partium lOOOOOOOO]. Pag. 490, lin. 5, I have put [in 
subduplieata ratione SQ ad St] instead of [in subduplicata 
ratione St ad SQ] In the last Page of the Book, lines 8 & 
9, I design to put 2 G - 2C & 2 T - 25' for G - C & T-S, 
unless You forbid it. I suppose the Astronomical compu- 
tations relating to the Comets are exact, having been exa- 
mined both by Your self & by D*^ Halley. 

I should have given You notice sooner, that I had re- 
ceived Your additional Sheet at the end of the Book, 
but that I expected D'^ Bentley would have seen You before 
this time, for he once intended to have been at London a 
week sooner. I am S*". 



LETTER LXXI. 
COTES TO NEWTON. 



S' 
I here send You the Sheets as far as they are Printed 
off, that Your self or some freind may revise them, in order 
to see what Errata may be put in a Table. I know not 
whether You have got the Copper-plate of the Comet yet 
done. The Printer tells me there will be 750 requisite. 
The next week I shall be in the Countrey, when 1 return 
I suppose You will have the corrections ready which You 
mentioned for the Sheet to be reprinted 

I am Sir 

Your most Humble Serv^ 

Nov. I'*. 1712 Roger Cotes 

Far S' Isaac Newton at His 
House in S* Martin* s-strcet 
Leicester Jeilds London 
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LETTER LXXII. 
COTES TO NEWTON. 

I hope Yoii have received the Sheets which I sent last, 
ending in Page 456 of the New Edition. We have since 
printed off 3 Sheets more, which take in the whole Book 
with the Additional Sheet, excepting about 20 lines. To 
fill up the following Sheet may be added a Table of the 
Contents of each Section, if You think fit. D' Bentley was 
proposing to have subjoyned an Index to the whole, but 
particularly to the Third Book. If You approve of it, 
such an Index may soon be made. If Your alterations in 
the Second Book are finished I desire You will be pleased 
to send 'em. 

I am Sir, Your most 

Humble Servant 

Cambridge Nov*''. 23**. 1712 Roger Cotes 

For S' Isaac Newton oit his 
House in S^ Martin's Sirtei 
Leicester-Feilds London 



LETTER LXXIII. 
NEWTON TO COTES. 

s*- 

I send you enclosed* the tenth Proposition of the 
Second book corrected. It will require the reprinting of 
a sheet & a quarter from pag 230 to pag. 240. There is 
wooden cut belonging to it w*** I intend to send you by the 
next Carrier. I think this Proposition as it is now done 
will take up much the same space as before. If not, the 



• No«.2e2— 265. 

10 
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space about the cuts may be made a little wider or a 
little narrower^ or the number of lines in a page may be 
increased or diminished by a line. When this sheet & a 
quarter is printed off I hope your trouble of correcting 
will be at an end. As for making a Table to the book 
I leave it to you to do what you think. I beleive a short 
one will be sufficient. I shall send you in a few days a 
Scholiu{m|* of about a quarter of a Sheet to be added to 
the {end I* of the book: & some are perswading me to 
add an Appendix concerning the attraction of the small 
particles of bodies. It will take up about three quarters 
of a Sheet, but I am not yet resolved about it. I am 

Yo"" humble & obedient 
Servant 
London. Jan. 6. 171 1. Is. Newton 

For the R"** M' Cotes Professor of 
Astronomy at his Chamber in 
Trinity College in Cambridge. 



LETTER LXXIV. 

COTES TO NEWTON. 

S^ Cambridge Jan. \Z^ 1713. 

I have considered Your alteration of Prop, x. Lib. ii. 
and am well satisfied with it. I observe that You have 
increased the Kesistance in the proportion of 3 to 2, 
which is the only change in Your Conclusions, arising from 
hence (as I apprehend it) that in the new Figure LH is 
to NI as Roo to Roo + sSo^s whereas in y* former Figure 
kl was to FG as Roo to Roo -{- 2Sc^. Some things in 
Your Paper I have altered, they are not worth Yoiu* 

* These four lettera within { ) have diMppeared with the wax. 
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notice, being only faults in transcribing*. I have this day 
received the Wooden Cut. I shall expect the Scholium at 
y* end of the Book & the Appendix at Your leasure. 

I am Sir 

Your Obliged Freind 

& Humble Servant 

BooER Cotes. 
For S'. Isaac Newton at hU 
House in S^ Martin's Street 
Leicester, Feilds London 



LETTER LXXV. 
NEWTON TO COTES. 

S' 
The inclosed t is the Scholium w^^ I promised to send 
you, to be added to the end of the book. I intended to 
have said much more about the attraction of the small 
particles of bodies, but upon second thoughts I have chose 
rather to add but one short Paragraph about that part of 
Philosophy. This Scholium finishes the book. The cut 
for the Comet of 1680 is going to be rolled off. I am 

Yo*" most humble & obedient Servant 

London 2^ March | 171|-. Isaac Newton. 

For the Rey"** M' Rooeb Cotes Professor of 
Astronomy y at his Chamber in Trinity College 
in Cambridge, 



* Cotes, however, besides making the alterations alluded to here, has (perhaps firom 
want of room) omitted a paragraph at the beginning of the Scholium of the Prop, 
(p. 269, £d. 1, p. 240, Ed. 2«) in which Newton points out another mode of viewing 
the problem which is the sul^ect of the Proposition. The paragraph runs as follows : 

" Fingere liceret projectilia pergere in arcuum GH, HI, IK chordis Be in solis punctb 
G, U, I, K per vim gravitatis & vim resistentis agitari, perinde ut in Propositions 
prima Libri primi corpus per vim centripetam intermittentem agitabatur, deinde chordas 
in infinitum diminui ut vires reddantur continus. £t soltttio Problematis hac ratione 
facillima evaderet/' 

t Nofl. 269, 270, 272. 

t The Post mark is March 3, (Tuesday.) 

10—2 
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LETTER LXXVI. 
NEWTON AND BENTLEY TO COTES. 

I sent you by last tuesdays Post the last sheet of y* 
Principia, & told you that the cut for y® Comet of 1680 
was going to be rolled off. But we want the page where 
it is to be inserted in the book. I think y® page is 462 or 
463. Pray send me w*^^ it is, that it may be graved upon 
the Plate for directing the Bookbinder where to insert it. 

I am Yo' most humble Servant 

London 6 March 171f . Is* Newton 

I have S' Isaac's Leave to remind you of what You 

and I were talking of, An alphabetical Index, & a Preface 

in your own Name ; If you please to draw them up ready 

for y® press, to be printed after my Return to Cambridg, 

You will oblige 

Yours 

For ths R"^ M' Roger Cotes Pro/e$9or of R Bbntley. 

AstronofM/, a/t Ais ChamJber in Trinity 
College in Cambridge 



LETTER LXXVII. 
COTES TO NEWTON. 

I received both Your Letters with the last sheet of the 
Book inclosed in the former of them. The Paragraph 
beginning with Cceterum Trajectoriam quam Cameta descrip^ 
rit &c., which is in the 497*** page of the former Edition, 
falls in the 466*^ page of the new Edition. This is the place 
to which I suppose You would refer the Cut for the Comet. 

I intend in a day or two to set about the Alphabetical 
Index. I will write to D' Bcntley concerning the Preface 
by y* next Post. 

March. 8. 17^ I am S'. Your &c. 
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LETTER LXXVIII. 

COTES TO BENTLEY. 

To D' Bentley March. 10"». inl 

I received what You wrote to me in S' Isaac's Letter. 
I will set about the Index in a day or two. As to the 
Preface I should be glad to know from S' Isaac with what 
view he thinks proper to have it written. You know the 
book has been received abroad with some disadvantage, & 
the cause of it may easily be guess'd at. The Commer- 
cium Epistolicum lately publish'd by order of the B. So- 
ciety gives such indubitable proof of Mr Leibnitz's want of 
candour that I shall not scruple in the least to speak out 
the full truth of the matter if it be thought convenient 
There are some peices of his looking this way which 
deserve a censure, as his Tentamen de Motuum Ccdeatium 
cafisis*. If S' Isaac is willing that something of this nature 
may be done, I should be glad if, whilst I am making the 
Index, he would be pleas'd to consider of it & put down a 
few notes of what he thinks most material to be insisted 
on. This I say upon supposition that I write the Preface 
my self. But I think it will be much more adviseable that 
You or He or both of You should write it whilst You 
are in Town. You may depend upon it that I will own it & 
defend it as well as I can if hereafter there be occasion. 

I am S"" &c. 



* Newton had himtelf drawn up some stricturea upon this piece, which were made 
use of by the editors of the Commereium Epittolieum (p. 97). See the paper entitled 
" £z Epistola ciiyusdam ad Amicum,** printed in the Appendu to this work. 
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LETTER LXXIX. 
BENTLEV TO COTES. 
Dear Sir, At S' liaac Newton's March 12. 

1 communicated your Letter to S^ Isaac, who happend to 
make me a visit thia morning, & we appointed to meet this 
Evening at hia House, & tliere to write you an Answer. 
For y' Close of your Letter, w'^'' proposes a Preface to be 
drawn up here, and to be fatherd by you, we will impute 
it to your Modesty ; but You must not press it further, 
but go about it your self. For y^ subject of y^ Preface, 
you know it must be to give an account, first of y' work 
it self, 2^'^ of y" improvements of y' New Edition ; & then 
you have S'. Isaac's consent to add what you think proper 
about y* controversy of y* first Invention. You your self 
are full Master of it, & want no hints to be giveu you : 
However when it is drawn up. You shall have His & my 
Judgment, to suggest any thing y'. may improve it. Tis 
both our opinions, to spare y' JVame of M. Leibnitz, and 
abstain from all words or Epithets of reproch : for else, y' 
will be y* reply, (not that its untrue) but y' its rude ^ 
uncivil. S^ Isaac presents his service to you. 
I am Yours 

For W. HoaEB CoTES Pro/euor vf R- BeNTUT' 

Aitronomy ol Trinily CoUege in 
Cambridg. 



' Tht originil of Ihk L«(ter, which hu bHn alteaJy priaied in tbe BenilciT C 
M (p. 46D), ia in Ihc poneMioii of Diwion Tuner, Eh]., wb« hu kiniUr 4j 
jftMlh ■ new trautcripi ofil. 
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LETTER LXXX. 

COTES TO NEWTON. 
S' 
I have received D' Bentlys Letter in answer to that 
which I wrote to him concerning the Preface. I am very 
well satisfied with the directions there given, & have 
accordingly been considering of the Matter. I think it 
will be proper besides the account of the Book & its im- 
provements, to add something more particularly concerning 
the manner of Philosophizing made use of & wherein it 
differs from that of Descartes and Others, 1 mean in first 
demonstrating tlie Principle it employs. This I would not 
only assert but make evident by a short deduction of the 
Principle of Gravity from the Pha?nomena of Nature in a 
popular way that it may be understood by ordinary readers 
& may serve at y* same time as a specimen to them of 
the Method of y* whole Book. That You {mayj y" better 
miderstand what I aim at I think to proceed in some 
such manner. [Tis one of y' primary Laws of Nature, 
that all bodys persevere in their state &c. Hence it follows 
that Bodys which are moved in curve-lines & continually 
hindred from going on along the tangents to those curve- 
lines must incessantly be acted upon by some force suffi- 
cient for that purpose. The Planets (tis matter of fact) 
revolve in Curvc-Hnes, therefore. &e. [Again, tis Mathe- 
matically demonstrated that Corpus omne, quod movetur 4-0. 
Prop. 2 Lib I, & corpus omite, quod radio 4^. prop. 3 Lib I. 
Now tis confess'd by all Astronomers that the Primary 
Planets about y' Sun & the Secondary about their re- 
spective primary doe describe areas proportional to the 
times. Therefore y' force by wliich they are continually 
diverted from the tangents of their Orbits is directed & 
tends towards their central Bodies; which force (from what 
cause soever it proceeds) may therefore not improperly be 
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call Jed} Centripetal in respect of the revolving Bodies & 
Attractive in respect of y' central ones. [Furthermore Us 
Mathematically demonstrated that. Cor. 6, Prop. 4. Lib. 1 & 
Cor. 1, Prop. 45, Lib. 1. But tis agreed upon by Astro- 
nomers that &c. or &c. Therefore the centripetal forces 
of the Primary Planets revolving about the Sun & of the 
Secondary Planets revolving about their Primary ones, are 
in a duplicate proportion &c. In this manner I would pro- 
ceed to the 4"" Prop of Lib. iii & then to the 5"*. But 
in the first corollary of this 5"" Proposition I meet with 
a difficulty •, it lyes in these words [Et cum attractio 
omnis mutua sit] I am persuaded they are then true when 
the Attraction may properly be so called, otherwise they 
may be false. You will understand my meaning by an 
Example. Suppose two Globes A & B placed at a distance 
from each other upon a Table, & that whilst y" Globe A 
remaines at rest the Globe B is moved towards it by an in- 
visible Hand; a by-stander wlio observes this motion but 
not the cause of it, will say that y' Globe B does certainly 
tend to the centre of y° Globe A, & thereupon he may call 
the force of the invisible hand the centripetal force of 

5 & the Attraction of A since the effect appeares the same 
aa if it did truly proceed from a proper & real Attraction 
of A. But then I think he cannot by virtue of this Axiom 
{Attractio omnis mutua est] conclude contrary to his sense 

6 Observation that the Globe A does also move towards 
the Globe B & will meet it at the common centre of Gravity 
of both bodies. This is what stops me in the train of 



* The difficulljr nlied by Com here tSaitSt bd iiuUnci of ihe temponrr Imb 
■hich maj occuionitl]! obccurif the bright«l inle11«(i. Compsre the ilory lold of 
Lasnngeby Biol (Jounul dei SdiuHia, 1837, p. M): ■'Lagrange tin unjourde n 
poebe UD p*pwr qu'il lul ■ I'Acul^inie, el qui coDMuic uue d^iDOnHratiDD du bmeoi 
Pcnulalum d'Buclide, relatif i U tb^Drie del pirallclea. CetU d^moiutniliaD repoiail 
■ur un panlogUme ^videnl, qui pnnil tel u toul le monde ; et pmbiblcDienl Lagnn^e 
>uui la icconiiut pour lei pendant » lecture. Car, loraqu'U eut fiai, il ramh bod pa- 
piei duu M pnche, el u'cn piila plus, tin itulanl de lilence univeiMsl suivil, vl t'OD 
ptwa iDvitAl t d'antw ol^ti." 



NEWTON AND COTES. 168 

reasoning by which I would make out as I said in a popular 
way Your 7*** Proposition of y* iii* Book. I shall be glad 
to have Your resolution of the difficulty, for such I take it 
to be. If it appeares so to You also, I think it should be 
obviated in the last Sheet of Your Book which is not yet 
printed off or by an Addendum to be printed with y® Errata 
Table. For till this objection be cleared I would not un- 
dertake to answer any one who should assert that You do 
Hypoihesim fingerey I think You seem tacitly to make this 
supposition that y® Attractive force resides in the Central 
Body 

After this Specimen I think it will be proper {to} add 
somethings by which your Book may be cleared from some 
prejudices which have been industriously laid against it. 
As that it deserts Mechanical causes, is built upon Miracles, 
& recurrs to Occult qualitys. That You may not think it 
unnecessary to answer such Objections You may be pleased 
to consult a Weekly Paper called Memoirea of Literature 
& sold by Ann Baldwin in Warwick-Lane. In the 18'^ 
Number of y* second Volume of those Papers which was 
published May 5*^ 1712* You will find a very extraor- 
dinary Letter of Mr Leibnitz to Mr Hartsoeker which will 
confirm what I have said. I do not propose to mention 
Mr Leibnitz's name, twere better to neglect him, but the 
Objections I think may very well be answered & even 
retorted upon the maintainers of Vortices. After I have 
spoke of Your Book it will come in my way to mention 
the Improvements of Geometry upon which Your Book is 
built, & there I must mention the time when those im- 
provements were first made & by whom they were made. 
I intend to say nothing of Mr Leibnitz, but desire You 
will give me leave to appeal to the Commercium Epis- 



* p. 137. Leibniz. 0pp. Tom. ix. Pan ii. p. 60. The letter is dated, Hanover, 
Feb. 10, 171 1 . Leibniz does not mention Newton's name. 
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tolicum to vouch what I shall say of Your self & to insert 
into my Preface tlie very words of the Jiidgmeiit of the 
Society (page lao"" Com, Ep) that foreigners may more 
generally be acquainted with the true state of the Case. 
Feb. * 18. 171| 

The plan of the Preface sketched in the ahove letter was nftcrwarila 
modified. The Indiees compiled by Cotes supplied the place of "an account 
of the bonk", and the short preface which Newton eeai him in his letter 
of March 31 made it unnecesaary to enter into a detail of *' its impiove- 
mcnts." The intended notice of the method of fluxionfl and of the 
dispute relative to its discovery was abandoned, whether in conBCquenco 
of Newton'a declaration at the close of the letter juat quoted that he 
" must not see it," or from a feeling that it was better to leave the 
evidence in the Comniercium Epiatoliciim to work its own way, we 
have no precise information. Cotea's Preface therefore is confined to an 
exposition of " the manner of philosophizing made use of" in the work, 
and to an examination of the objections of Leibniz (without mentioning 
his name) and of the ayetem of Vorticea. 

Leibniz in a letter (Apr. 9, l?!^. N.S.) written under excitement, 
(it is his reply to Newton's raking fire of Feb. 26.) calls this Preface 
"pleine d'aigreur," an expression which may be taken oh a measure 
of that extraordinary man's sensitiveness ai the time. 



LETTER LXXXL 
NBWTON TO COTES. 




I had yo" of Feb IS", & the Difficulty you mention w='' 
lies in these words [Et cum Attractio omms mutua sit] is 
removed by considering that as in Geometry the word 
Hypothesis is not taken in eu large a sense as to include 
the Axiomes & Postulates, so in Experimental Philosophy 
it is not to be taken in so large a sentic as to include tlie 



' it uelnr IhU thLai* imuukefot March, tliungli N(;> 
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first Principles or Axiomes w*^^ I call the laws of motion. 
These Principles are deduced from Phaanomena & made 
general by Induction : w^^ is the highest evidence that a 
Proposition can have in this philosophy. And the word 
Hypothesis is here used by me to signify only such a Pro- 
position as is not a Phsanomenon nor deduced from any 
Phsanomena but assumed or supposed w%ut any experi- 
mental proof. Now the mutual & mutually equal attrac- 
tion of bodies is a branch of the third Law of motion & 
how this branch is deduced from Phaenomena you may see 
in the end of the Corollaries of y* Laws of Motion, pag. 22. 
If a body attracts another body contiguous to it & is not 
mutually attracted by the other: the attracted body will 
drive the other before it & both will go away together w*^ 
an accelerated motion in infinitum, as it were by a self 
moving principle, cotrary to y* first law of motion, whereas 
there is no such phsanomenon in all nature. 

At the end of the last Paragraph but two now ready to 
be printed off I desire you to add after the words [nihil 
aliud est quam ffatiim et Natura.] these words : [Et hsec 
de Deo: de quo utiq: ex phsenomenis disserere, ad Philo- 
sophiam experimentalem pertinet.] 

And for preventing exceptions against the use of the 
word Hypothesis I desire you to conclude the next Para- 
graph in this manner [Quicquid enim ex phaBUomenis non 
deducitur Hypothesis vocanda est, et ejusmodi Hypotheses 
seu Metaphysicse seu Physicse seu Qualitatum pccultanun 
seu Mechanic8B in Philosophia experimentali locum non 
habent. In hac Philosophia Propositiones deducuntur ex 
phsenomenis & redduntur generales per Inductionem. Sic 
impenetrabilitas mobilitas & impetus corporum & leges 
motuum & gravitatis innotuere. Et satis est quod Gravi- 
tas corporu revera existat & agat secundum leges a nobis 
cxpositas & ad corporum ccelestium et maris nostri motus 
omnes sufficiat. 
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I have not time to finish this Letter but intend 1 
write to you again on Tuesday. 



Yo' moat humble Servant 
London. 28 March {Saturday} 1713. la. Ne 



For the Reverend H' RooEii Co 
of Aitronomy, at hi 
Collect in CambridijB. 



: Pro/,UOr 
in Trinili/ 



LETTEK LXXXll. 
NEWTON TO COTES. 




S London. 31 Mat. 1 

On Saturday last I wrote to you, representing 
Experimental philosophy proceeds only upon Phenomena 
& deduces general Propositions from them only by Induc- 
tion. And such is the proof of mutual attraction. And 
the arguments for y' impenetrability, mobility & force of 
all bodies & for the laws of motion are no better. And 
he that in experimental Philosophy would except against 
any of these must draw hia objection from some experi- 
ment or phienomcnon & not from a mere Hypothesis, if 
the Induction be of any force. 

In the same Letter, I sent you also an addition to the 
last Paragraph but two & an emendation to the last Para- 
graph but one in the paper now to be printed off in the 
end of the Book. 

I heare that MT Bernoulli hw sent a Paper* of 



■ Pan or it appraretl in the Number tor Feb. 1113, pp. 77—95, ihe romunder 
Match namber, pp. 115 — 132. See Cnnni- Eputiil. Leiba. and Benwnll. ii 
Bernoulli aherwanlt (Leller (o Leibnii, Feb. |^, 1714), in coaaeqaence a( tu> not n- 
Kr'niag a copy of ihe fijHnwrriuin EpUlalicum, and of the 2ad l',i. of the Printipit, 
which Demoiire, in Newioa'i Dsme, had promiied mora ihaa • year before U) tend bim, 
faucied that Newloa wu offended at hi* animadieraioDt, and wemt to haie Mated hii 
iiupicioo* to Demoivra ; bul Ibe lone of the irlicle did not prevent the aulhoi uf lb* 
Prmcipia from BXfnmiai hti tenie of the merit* of Beraoolli'* tolulion ol 
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pages to be published in the Acta Leipsica relating to 
what I have written upon the curve Lines described by 
Projectiles in resisting Mediums. And therein he partly 
makes Observations upon what I have written & partly 
improves it. To prevent being blamed by him or others 
for any disingenuity in not acknowledging my oversights 
or slips in the first edition I believe it will not be amiss to 
print next afler the old Prsefatio ad Lectorem, the follow- 
ing Account of this new Edition. 

In hac secunda Principionmi Editione, multa sparsim 
emendantur & nonnulla adjiciuntur. In Libri primi Sect, ii, 
Inventio virium quibus corpora in Orbibus datis revolvi 
possint, facilior redditur et amplior. In Libri secundi 
Sect. VII Theoria resistentiae fluidorum accuratius investi- 
gatur & novis experimentis confirmatur. In Libro tertio 
Theoria Lunsd & PrsBcessio ^Equinoctiorum ex Principiis 
suis plenius deducuntur, et Theoria Cometarum pluribus 
et accuratius computatis Orbium exemplis confirmatur. 
28 Mar. 1713. I. N. 

If you write any further Preface ft I must not see it{. 
for I find that I shall be examined about it. The cuts for 
y*^ Comet of 1680 & 1681 are printed oflf & will be sent to 
D' Bently this week by the Carrier. 

I am 
Yo' most humble Servant 

jPor the R°* M' Cotes Professor of Astro- Isaac Newton 

nonif/ in the University of Cambridge. At 
his Chamber in Trinity College in Cambridge 



'< J*ai vu Mr. NeuutOQ* qui m*a ditj qa*il avoit lu avec beaucoap de plaisir vdtre 
methode de resoudie le probleme de la resistance, il vous rend justice en Homme, qui 
n* est nuUement ofiens^, il dit qu* elle est admirablement belle, & meme qu* elle est 
commode pour des expressions finies.** Extract from a Letter of Demoivre to Bernoulli 
in Leipdc AcU for July 1716, p. 909. 

t Newton seems to have particularly in his eye Cotes*s proposed allusion to the 
dispute about the invention of fluxions. 

X Compare Commere. Epittol, 2nd Ed. ad Lectorem pag. penult "Qus novss 
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This is the lost letter in the Triii. Coll, collection thnt pasaeil Uo- 
tween Newton and bis editor wLile the work was in the press. Tlie 
proof-sheet however of the Scholium Generale must liave been sent 
up to Newton, as there ia a paper (No. 271) in Ilia handwriting con- 
taining some alterations of the Scholium, in which the pages and lines 
are referred to as we find them in the printed book. 

The Index was finished in April (letter cxin), and the Preface is 
dated May 12. In his letter of May 3 to Jones (letter cxiy), Cotes 
" hopes the whole book may be finiBhcJ in a fortnij^ht or 3 weeks :" 
" it might have been done by this time" but for indispontion. It waa 
not however until about June 18 that the impression was finished. 
(See next letter). 

It was probably about this time that the Cambridge Aiistarclius 
made his emendations of Hallcy's verses prefixed to the Principia. 
Sec Rigaud's Essay, pp. 86, fi?- 



LETTER LXXXIIl. 
COTES TO D' SAM. CLAKKE, 
S' Cambridge June Ss"" 171S, • 

I received Your very kiod Letter. I return You i 
thanks for Your corrections of the Preface, & particularly 
for Your advice in relation to that place where I seera'd to 
assert Gravity to be EssentiaJ to Bodies. I «m fully of 
Your mind that it would Iiave furniah'd matter for Cavil- 
ling, & therefore I struck it out immediately upon D' 
Cannon's mentioning Your Objection to me, & so it never 
was printed. The impression of the whole Book was 
finished about a week ago. 

My design in that passage was not to assert Gravity to 
be essential to Matter, but rather to assert that we are 
ignorant of the Essential propertys of Matter & that in !•». > 



Pdacipiorum cditioni pmniiHa lunt, Ncwionui noD vidil anlccikii 
pmliit." Di]«mh«t't mwiUtemeDI on Ihia poini ("prilaix iKiir 
I'luWur," Knfyrtoprrf. i. 954) i> noiicsrt hjr Witwn [ tbibiiit'i 



n 



NEWTON AND COTES. 159 

spect of our Knowledge Gravity might possibly lay as fair 
a claim to that Title as the other Propertys which I men- 
tioned. For I understand by Essential propertys such pro- 
pertys without which no others belonging to the same 
substance can exist : and I would not undertake to prove 
that it were impossible for any of the other Properties of 
Bodies to exist without even Extension. 

Be pleased to present my humble Service to S' Isaac 
when You see him next, & let him know that the Book is 
finished* 

1 am S*^ 

Your much Obliged Freind 

& Humble Servant 

To D' Clark R C 

It appears from the above letter that a meaning has been given to 
expressions in Cotes's Preface which he did not intend them to convey. 
He has been understood to assert that gravity is an essential property 
of bodies : his words are '^ Inter primarias qualitates corporum univer- 
sorum vel Gravitas habebit locum ; vel Extensio, Mobilitas & Impene- 
trabilitas non habebunt." His supposed views are controverted by D' 
Whewell (Philosophy of the Inductive Sciences, i. 249, or 258 2nd Ed.), 
and are quoted with approbation in a recent work (Le Cartesianisme ou 
la veritable renovation des sciences, par Bordas-Demoulin, Paris 1843, — 
a work less remarkable for accuracy than for liveliness of declamation). 
Though Newton^ says this last writer, had not the true idea of attrac« 
tion^ ^^cette notion perce et triomphe deja chez quelques-uns deses dis- 
ciples immediats, tels que Roger C6tes." (i. 304). He also refers to 
Maupertuis and Lalande as holding the same opinion. *' Pour moi, dit 
Lalande, je pense ayec M. Maupertuis et la plupart des metaphysiciens 
anglais, que Tattraction depend d'une propriety intrinseque de la ma- 
tiere." Astron. ed. 2. art 3384." 



* On Monday July 27 Newton waited on the Queen with a copy of the new edition 
of his book. (Baily's Flamsteed, p. 96.) Jones's letter of thanks for a presentation copy 
(letter cxv) is dated July 11. Compare Bentley*s Correspondence, p. 465. Flamsteed 
gave 18«. for a copy (Baily, p. 305). In Clare Hall Library are two copies of the book, 
one of which belonged to Cotes's friend Charles Morgan *' £x dono Clariss^ Editoris 
Pr. 1». 1*. O'." and the other to Rob. Green ** Pret. 16i." In a catalogue of Keills 
library in his own hand-writing among the Lucasian papers the price of a copy is put 
down at £1. 
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Newton was obliged on several occasions to protest against the doc- 
trine of innate gravity being ascribed to him. See letters to Bentley* 
Jan. 17. Feb. 25. 169f. Advertisement to 2^ Ed. (in English) of hia 
Optics, July 16, 1717 : ^' And to shew that I do not take Gravity for 
an essential Property of Bodies, I have added one question {the 21**} 
concerning its Cause, chusing to propose it by way of a Questipn^ be- 
cause I am not yet satisfied about it for want of Experiments*." & 
hb letter in Macclesfield Corresp. u. 437* 



LETTER LXXXIV. 



This is not, properly speaking, a letter, but a paper of Corrections and 
Additions sent by Newton to Cotes through Cornelius Crownfield, 
the University Printer, six months after the publication of the book. 
See next letter. 

Corrigenda et Addenda in Lib. i. 

Pag 7. lin. 8, post veriore tempore adde mensurent. 
P. 10, 1. 6, past sed adde sunt P. 10. 1. 17, lege difficillimum 
est. 

P. 16 1 16 leffe in plana, ut pNadpH. lb. 1. 20 veri- 
tatem ejus. 

P. 17 1. 20 pro communis lege corporis. P 31, 1. 38 
JD et DB. P. 36, 1. 6 lege Cor. 5. P. 38 1 24 lege Corol. 
2. 1. 26 lege Corol. 4. 

P. 41 1 5 lege P et Q. P. 42, 1. 8 post vel adde circu- 
lum concentrice tangit, id est. 

P 44 1 23 lege QR x RN + QN. P. 45, 1. 14 post hoc 
est adde (ob datam specie figuram illam) lb. 1. 21 post 
Spiralem adde concentrice. P. 46 1. 30 post inteUigatur 
adde recta. lb. 1. ult. post Pv x u K lege^ Adde rectangulum 
uPv utrinq: et prodibit quadratum chordsB arcus PQ 
SBquale rectangulo VPxk P. 47 1 4 post conica in P, Ug^ 



* This declaration was probably drawn from him by the recent controYeray between 
I^ibniz and Clarke. 
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adeoq: ex natura Sectioiium Conicarum, circuli higus 

chorda PV aqualis erit -j^ . P. 52. 1. 16 dsU per. 

P. 54, 1. 4, post area QT x SP adde quie dato tempore 
describitur. 

P. 57» 1. 25 post si ea adde sit. P. 59, 1. 7 j>a«^ axi 
principali figuraB, (tdde id est axi in quo umbilici jacent. 

P. 61, 1. 12 lege ita ut sit GA ad JiS^ et Ga ad aiS^ ut est 
KB ad £iS^, et axe Aa. 

lb. 1. 15, 16 lege, et cum sit GA ad JiS^ ut Ga ad aS, 
erit divisim Ga - GA, seu Ja ad aS- AS seu iS£r in 
eadem ratione. P. 86, 1. 7, post biseca adde in M et N. 

P. 87 1. 7 i^e per Prob. xiv. 

P. 89 & 90 in Figura jungatur FD. 

P. 92, in Figura junga/ntur FG et HI. P. 101, 1. 6, 7, 
8, lege, Nam centro O intervallo OA describatur semicircu- 
lus AQB rectdB LP si opus est productaa, occurrens in Q, 
junganturq: SQ, OQ, quariun OQ producta occurrat arcui 
EFG in F, et in eandem OQ demittatur perpendiculum 
SR. lb. 1. 36 post qu8B adde per punctum P transit et. 
P. 109, 1. 1 post Hyperbola adde rectangula. lb. in Sche- 
mate pro litera O scribatur litera H. P. 117. 1 15 lege prio- 
ris in /. Et stantibus. P. 121 in Schemate e regions Uteres 
p scribatur litera K in Orbe VPK. P. 127, 1. 7, 9 graduum. 
P. 131 1. 17 lege, m sequalis 1 et n. 

P. 136, 1. 2 pro Bp scribe BP. P. 137, 1. 16 post sinus 
versus adde est. P. 139, 1. 10 post adeoq: ad adde globi 
exterioris. 1. 12 post habet ad adde globi interioris. P. 148, 
1. 4 post distantisB adde corporum. lb. 1. 7 pro terminos 
suos communi scribe terminum suum communem. P. 151, 
1. 8, 21 scribe ad primum duorum. P. 151, 1. 18 scribe ut 
primum duorum. P. 156 1 31 scribe maximo. Nam. P 158 
1 32 Post atq: adde ut, et post proportionalitate dele ut. lb. 
1. 36 post non sit, adde reciproce. 

P. 166, 1. 9 dele quadratum temporis periodici et scribe 
11 



tempus periodieum. P. 169, 1. 26, 33, 34, & P. 170 1 3 pro 
C scribe O, et in achemate inter P ac T scribe tileram O. 
P. 184 1 21 post area adde ABNA. P. 187 1 4 pro duplo 
^us scribe ejus duplo. P. 190, 1, 15 pro similia scribe con- 
tinue proportionales SI, SE, SP, similia sunt. lb, 1. 19, 
post PEr adde, (ob proportionales IE ad PE ut IS ad SA) 

DF X O DPi X O 
P. 191, L 7, lege corpus P erit ut „^ - , =77^ — ■ 

P 196 1. 25 post qua annuli ocUe centro A intcrvallo AE 
in piano praedicto descripti. P. 197 1 24 pro diametro lege 
semidiametro. 

Corrigenda et addenda in Lib. 11. 
Pag. 213, lin. 10, 12 Pro BC et BD scribe BACH et 
BADE. lb. lin 14 poat partes adde recta; AB. lb. 1. 24 
pro BC scribe BACH. lb. 1. 26 pro AH scribe BACH 
P. 214, L 33 post graritatis qua adde corpus illud. P. 223 
1. 20, 22 pro sesquialtera acribe sesquipbcata. P. 229, 1. 7, 
8 lege omne asccndendl ad locum summuiu ut Sector Cir- 
culi, et tempus omne dcseendendi a loco summo ut Sector 
Hyperbolie. lb. 1. 13, 14, 15 post Circularis AtDut tem- 
pus lege omne ascendendi ad locum summum, & Sector 
Hyperbolicua ATD ut tempus omue descendendi a loco 
Bummo ; si modo Sectorum. lb. 1. 21, post ut leg« 

i y~i^d. ' *^ ^^*' ^^ datam ( D, ut, lb. 1. 26 post 

mento adcU velocitatia. 1. 30, post est ut adde tempus totuni 
ascendendi ad locum sumnmm. q.b.d. 

P. 233, lin. ult. pro ZQBo lege 2QRif. P. 240 1. 27 pro 
MX l^e NX. P. 241, I. 13 Parabolte pr^dictie. 

P. 244, 1. 22 Uge ^""j^" FG. Pag. 248, 1. 2 lege sit. 

lb. 1. 10, pro omnis futuri Uge totius lb. 1. 23, 42 pro futuri 
lege totius. P. 249, 1. 20 post tempus otWe totum P. 251, 
I, 32 post et AB ut adde area. P. 255 1. 8 pro sit lege est. 
P. 285 1. 17 post orcubuB adtie vel. P. 290 I. 31 pro acre 
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scribe aqua. lb. 1. 34 pro aqua scribe aere. P. 300 1. 11 
pro CB scribe AB. P. 301, 1. 7 post axis sui adde uniformi- 
ter progrediendo. lb. 1 9 post diametri subb adde uniformi- 
ter progrediendo. lb. 1. 12 pro totum globi motum lege 
motum globi. lb. 1. 15, post diametri su89 adde uniformiter 
progrediendo 

p. 317 1. penult, pro maximam G lege maximam H. 
Corrigenda et Addenda in Lib. iii. 

Pag. 358, 1. 3, 4 lege aifirmatur. Corpora plura dura 
esse experimur ; oritur autem. 

P. 367, 1. 14 lege foret. P. 378 1. 28 pro circa annum 
lege anno. 

P. 379 1. 13, 23 pro centripetam lege centrifugam. 
P. 387 1. 22 lege quam. P. 396, 1. 17 pro erit Kk ad lege 
erit FK sequalis TK & Kk erit ad. lb 1 19 post FKkf 
adde erit. P. 399 1. 6 post Solem adde vel ab ea superatur. 

P. 415 1. 12, 15 pro annua et annuae scribe semestris et 
semestri. P 422 1. 34 post hsec aBquatio adde maxima. 
P. 425 1. 23 dilatet. P 444 1. 33 dele formata est, et post 
inter se adde formata sunt. P 450 1. 16 lege ad ejus velo- 
citatem. P. 453 1 17 lege quorum AM. P 457 1. penult. 
& ult. post manentem dele parum diligenter definivit. Nam 
Cometa, ^ scribe ex obsenrationibus definire neglexit. 
Cometa autem. P. 459. 1. 3 lege partium 100000. P 459 
proxime post Tabulam lege Apparuit etiam hie Cometa 
mense Novembri prsecedende* in signis Virginis & Librsd 
ut Stella secundae vel tertiae magnitudinis, & Florentise qui- 
dem ad horam octavam Italicam ea nocte quse mensis 
hi\jus diem vigesimum & vigesimum primum intercessit, st. 
novo, id est, decimum & undecimum st. vet. visus fuit in 
signo Virginis sub stellis in sinistro pede [vel femure] 
Leonis cum Ascentione* recta graduum l65, referente Cas- 
sino. Erat igitur Cometa in ti^ 13^ circiter. Nam et 



• sic. 



11—2 



Hillu3 quidam bora quinta matutina die 13 vel potius 10 
Novembria, Caotuari^e in Anglia distantiam ctepit* hi\jus 
CometBe a Corde Leonis graduum septendecim iu Orien- 
tem et a Cauda Leonia pauIo plusquani ^aduum undecim 
in austriim, Unde Cometa tunc erat in vg. 12^ 24* cum 
latitudiue boreali a'"' circiter. Crassissimse fiierunt hie 
observatioQes ; meliorea aunt qua aequuntur. Pag, 459 lin 
35 post Gallctius etiam scribe Aveuioiii. Tb. 1. 39 Cellius 
in ^ 13. 30' lb. 1. 40 dele Romre. P. 460 I. 33 post Au- 
strali I*' 16' adde Celliua in ^ 28. lb. 1. 37 post, id est 2^ i' 
vice linearum quinq: sequetitium adde. Eodcm die ad lioram 
quintam matutinam Ballasoro; in India Oricntali, capta 
est distaotia Cometae a Spica m 7^ S5' in Orientem. In 
linea erat recta inter Spicam et Laneem australem, ideoq i 
veraabatur in =5^ 26^.58', cum Latitudinc australi 1*^11' 
circiter ; et propterea post boras 5 & 40', ad lioram scilicet 
quintam matutiaam Londini erat in ^ 2h^ 1 1' cum Lati- 
tudinc australi i^ iC circiter. Pag. 462 lin 30 post factae 
videntur adde Die 22 ubi Cometa ex observatiooe Monte- 
nari erat in m 2^ sC Venetiia, & propterea in ni 2^ 48" 
eadcm bora matutina Londini : Hookius noater eundem 
locav-it in ai 3 . 30' ut supra. Montenarua in defectu 
Hookius in cxcessu errasse videntur. Nam et Ballasoraj 
eodem die ante ortum Solis, Cometa obacrvabatur in m l^ 
50', ideoq: eadem bora matutina Londini erat in m 3*' 5'. 
Die 24 ad horam quintam matutinam Ballosorse Cometa 
obscrvabatur iu m 11^ 45', ideoq: ad horam quintam Lon- 
dini erat in iii_ 13*' circiter. Pag. 463 in Tabula priore pro 
^27.52', ni 2 56, (n ia.-58, fef/e =& 28.0. IH3.5. nilS.O. 
lb. initio secuiida; Tabulm addantur Novem. 9. 17 | 101551 | 
rH 12. 25. so jo. 43. 30 Bor. Pag 472 liu 27 letje cadeut. 
Pag 474 lin 23, inter Et et atmilis l^e in Chronico Saxo- 
uico. lb. dele 1 101 vel. lb. lin. 26 post habet ad<l« etiani. 
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P. 478, 1. 25 pro prima lege secunda. P. 482 1. 2, post spa- 
tiis adde ob defectum aeris. lb. lin 18 lege ut se mutuo 
quam minime trahant. lb. 1. 29 lege non in corpus pro- 
prium (uti sentiunt quibus Deus est anima mundi,) sed in 
servos. P. 483 1 36, post Fatum et Natura. adde, A neces- 
sitate Metaphysica, quae utiq: eadem est semper et ubiqr, 
nulla oritur renmi yariatio. Omnis ilia quae in mundo 
conspicitur pro locis ac temporibus diversitas a voluntate 
sola Entis necessario existentis oriri potuit. Dicitur au- 
tem Deus per Allegoriam videre, audire, loqui, ridere, 
amare, odio habere, cupere, dare, accipere, gaudere, irasci, 
pugnare, fabricare, condere, construere, & intelligentes 
(vitam infundendo) *generare. Nam sermo 

omnis de Deo a rebus humanis per similitu- t^ « '*«' 

^ Luc. 3. 38. 

dinem aliquam desumi solet. Et hsec de 

Deo; de quo utiq: ex phaenomenis disserere ad Philoso- 

phiam experimentalem pertinet. 

The following notes are in Cotes's hand : they are the elements of 
the next letter. 

p. 3. 1: 14 

p. 41. 1: 3 

p. 47 1: penult. 

p. 47. 1: 4 non emend. 

p. 109. in schem. non H pro O 

p. 148. 1. 7 n. 

p. 151. 1. 8, 18, 21 n 

p. 191. 1. 7 n. 

iTK .12^25'. 50" non rri 

p. 230, 1. penult, post incremento adde velocitatis 

p. 460. p. 462 n intell. 



LETTER LXXXV. 
COTES TO NEWTON. 



1 lately received from You by M' Crownfeild & i'aper 
of Errata, Corrigenda & Addenda to be printed* & bound 
up with Your Principia. I take leave to send You some 
observations upon them. 

By comparing Your Catalogue with my Table of 
Corrigenda, I find you have omitted that of pag : 3. 
lin : 14. I think it convenient to make some such alteration, 
that You may not seem to assert what is false. You have 
also omitted that of pag. 47. lin. penult, which I think is 
requisite to determine Your meaning. Whilst that Sheet 
was printing I remember I did not understand what it was 
that You there asserted, & not having then time to ex- 
amine the thing to the bottom, I was fore'd to let it go. 
Soon after T considered it, & found in what sense YoujrJ 
words could be true & accordingly made the Alteration. 
Since Your book has been published I have been ask'd the 
meaning of that place by one who told me he knew not 
what sense to put upon Y"" words : I referr'd him to the 
Table of Corrigenda & then I perceiv'd he understood 
You. 

Your addition of pag. 47 lin. 4 should I think be 
omitted. For if that addition he made the 8 preceding 
lines arc to no purpose & ought to be omitted. Tis very 

evident that PV is equal to by pag, 46 lin. ante- 

penult. 

In pag 109 You direct to put II in the Figure instead 
of O. You mean instead of the lower O which bisects 
the transverse diameter of the Hj-perbola. If this be 
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done, then the Figure will not agree with the second line 
of this page, nor indeed with the whole Demonstration as 
it relates to the Hyperbola. 

In pag. 148 : lin, 7. I think the alteration should not 
be made. There are three different distantice, & three 
different termini & one common angular motion. 

Pag. 151. You change prima the Faeminine into pru 
mum y® Neutre. Tis my Opinion that this alteration is 
not necessary. I understand the printed text thus : prima 
duarum medie proporticnaMum quantitatum. If it were ad- 
viseable to make an alteration, I would rather choose the 
Masculine & put it ; primus dtu>rum medie proportianalium 
terminorum inter 4«. 

Pag. 191. lin. 7 I think wants no correction. I cannot 
understand by what reasoning You make one; You will 
be pleas'd to reconsider it. If Your correction be true, it 
will be very necessary to explain it more fully. 

Page 463 in the beginning of the second Table I sup- 
pose You intended to put tijj 12®. 25'. 50" not rri 12. 25. 50 
as it is in Your written copy 

You order the 3 last lines of page 460, & the 2 first of 
page 461 to be struck out ; & in their room You place 
what follows. [Eodem die ad horam quintam matutinam 
Ballasorad in India Orientali, capta est distantia Cometae 

a Spica trg 7*^. 35' Londini, erat in ^ 2S^. ll' cum 

Latitudine australi 1^. 16 circiter.] I suppose You intended 
to make this addition at the end of the Paragraph which 
begins with Nov. 21. Ponthceua ^. & would not have the 
5 first lines of the following Paragraph struck out. 

I observe You have put down about 20 Errata besides 
those in my Table. I am glad to find they are not of any 
moment, such I mean as can give the reader any trouble. 
I had my self observed several of them, but I confess to 
You I was asham'd to put 'em in the Table, lest I should 
appear to be too diligent in trifles. Such Errata the 
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Header expects to meet with, and they cannot well be 

avoided. After You have now Your self examined the 

Book & found these 20, I beleive You will not be surpriz'd 

if I tell You I can send You 20 more as considerable, 

which I have casually observ'd, & which seem to have 

escap'd You : & I am far from thinking these forty are all 

that may be found out, notwithstanding that I think the 

Edition to be very correct. I am sure it is much more so 

than the former, which was carefully enough printed ; for 

besides Yoiu* own corrections & those I acquainted You 

with whilst the Book was printing, I may venture to say 

I made some Hundreds, with which I never acquainted 

You 

I am S' 

Your very 

Humble Serv^ 

Dec. 22^ 1713. R. Cotes 



END OF CORRESPONDENCE ON THE PRINCIPIA. 
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LETTER LXXXVP. 
NEWTON TO KEILL. 

Yo' Letter of Feb. 8*^ I delayed to answer till the 
Journal Literaire for November and December should 
come out. It is just come from Holland & I desired M^ 
Darby to send you a copy w*^** I doubt he has not done 
because he sent one to me this morning w*^** I reccon to be 
for you & I designe to send it to you the first opportunity 
by the Carrier. M' Leibnitz in August last, by one of his 
correspondents published a paperf in Germany conteining 
the judgment of a nameless Mathematician f in opposition 
to the judgment of the Committee of the Hoyal Society, 
with many reflexions annexed. This paper hath been sent 
to ]VP Johnson with remarks prefixed to it. And the 
whole is printed in the journal Literaire pag. 445. And 



• Letters LXXXVI., XCll., XCIII. were formerly among the papers belonging to 
the Lucasiao Professor. 

t A "charta volans," dated 29 Jul. 1713, without name of place, printer, or 
author. 

^ i.e. John Bernoulli in the letter of June 7, 1713, to Leibniz. There are two 
circumstances connected with this letter — one of them afTecting* the writer of it, the 
other his conespondent — which are not calculated to add lustre to either of these great 
names. To mention the latter first : Bernoulli accompanied the letter with the request 
that in any use that might be made of it, his name migrht not be mixed up with the con- 
troversy. Leibniz observed his friend's injunction of secrecy at the time, but between 
two and three years afterwards, without Bernoulli's permission or knowledge, he quoted 
the letter with Bernoulli's name, in letters to Count Bothmar and — (qtue Ugat ip$a 
Lycoris) — Madame la Comtesse de Kilmansegg. He had shortly before intimated the 
fact in the plainest terms in his letter of April 9, 1716, to Conti for Newton. The 
other point alluded to wears a more serious aspect. Though Bernoulli was confessedly 
the writer of the letter, (which accordingly appears in his Correspondence, published 
during his lifetime), he afterwards (1719), in a letter which he sent to Newton, dis- 
avowed the authorship of it. The following references will be sufficient to enable 
any reader to form his own judgment upon these two points. Leibn. and Bemoull. 
Commerc. ii. 311, 323, 330, 334, 378. Leibniz. Opp, iii. 459, 4G2. Macclesfield Cor- 
respondence, II. 436. Des Maizeaux to Conti, MSS. Birch, 4284. fol. 222, Brit. Mus. 




LETTERS OP 



now it is made so piiblick I think it requires an Answi 
It is very reflecting upon the Committee of the Royal 
Society, & endeavours to derogate from the credit of some 
of the Letters published in the Comraercium Epistolicum 
as if they were spurious. If you please when you have it, 
to consider of what Answer you think proper, I will witfain 
a Post or two send you my thoughts upon the Subject, 
that you may compare them w"" your own sentiments & 
then draw up such an Answer as you think proper. You 
need not set your name to it. You may wTite either in 
English or in Latine & leave it to iV Johnson to get it 
translated into F{rjench. M' Darby will convey yo"' , 



[■ to the Hague. 



London. 2 Apr. 1714. 

For If JoHH Keoj,, Pro/aior of 
AiCroiiomy, at hit hotue in Ox- 
ford. 



I am 

Yo' most humble Servant 

Is. Nkwton 



S' 



LETTER LXXXVII*. 
NEWTON TO KEILL. 



WTON 

4 



I am glad you have read both the pieces concerning 
the Conunercium inserted in the Journal Literaire & arc of 
opinion that they must be immediately answered & are 
thinking of an Answer. As to what you want to know 
cooceming things in the Principia contrary to the doctrine 
of fluxions or differences I take it to be this. In the 
Scholium of y' 10"" Proposition of the second book of the 
Principia I have made use of y" method of Iniinite Series 
for determining the Curves in w"^"" Projectiles will move in 

* Thii and the iwo Ibllowinfi Leltrn were " Ihc gih of Mr WiUon, fennw of ihi 
CnllegF, 1771," (artcrwanU Bakoy ol LUndif). Tlie; wen fonncilr plK«l in a 
folio (otumf, which b now matked Et. 4.59. 
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a reaistiDg Medium such as is air. John Bernoulli has 
published in the Acta Eruditorum for Febr, & March was 
a twelve month, a Paper upon that Scholium, in w'^'' he 
represents that the Method there used is tlie Method of 
fluxions, & that it appears thereby that I did not under- 
stand y" 2'' ffluxions when I wrote that Scholium because 
(as he thinks) I take the second terms of the series for the 
first fluxions, the third terms for the second fluxions & so 
on". But he is mightily mistaken when he thinks that I 
there make use of the method of fluxions. Tie only a 
branch of y^ method of converging series that I there 
make uses of. The Acta Eruditorum for the last year are 
but just come to London, & I find thereby that John Ber- 
noulli ia the great Mathematicianf who accuses me on this 
account. But I beleive it's better not to reflect upon him 
for it nor so much as to name him any otherwise then by 
the general name of the great Mathematician. They are 
seeking to pick a quarrell with me & its better to lett 
them begin it still more openly without a provocation. 

There is another great Mathematician ^ to whom Leib- 
nitz referred the examination of the Commcrcium Episto- 
licum. He makes use of two arguments against me. One 



* See p. 143 nole. Aa sbanive atUmpt hut been made lo revive thia deliuion by 
M, Jean Trembley (Berlin Mimoires, 1798) in s paper which profeues lo orerthrow 
Logmnge'B eiplaaalioii of the rest nource of the error in the eipreaiion for Ihe resist- 
ance given in the Ul edition of the Principis. LuEraage has shewn (Th^orie de* 
Foacliont, Paris, 1BI3. pp. 339^340 : see also p. 6) thai if powvrs of B (the lime of 
(]e«cribing a small arc ) above Ihe sqaare be neglected, ne get Nevlon'a Eral reeall, but 
that if we include terms involving 6', vie obtain the correct value. He has pot, however, 
pointed out in whal respect Newton's geomelricttl eipreMion ia erroneous, or at what 
step of the demonBlralioo the fallacy is introduced. The error consists in substituting 



I 



FC (which ■ 



i«e'-i«- e») for /ff (winch -Rc.'+2Sn»=lge'+ig-fl'). 




lel. lamfuIlT 

it of mathemali 

a been leas open lo ohjs' 

" la (p. 347. linea 15, 1 

). P' 644. Paris. iai9) does do 
n with much ntlealion. 
i9 quidam Malhemilicus," quoted in the CAar 

J John Bernoulli. See preceding Letter and note. 



that 1 made no use of the prickt letters till of late, the 
other that when I wrote the Principia I undersitood not 
the second fluxions aa a certain great Mathematician (Ber- 
noulli) has observed". The Answer is that I use any nota- 
tion for fluents & any other notation for fluxions, & an 
unit for the fluxion of time or its exponent & the letter 
for the moment of time or of its exponent, St the rect- 
angles of the fluxions & the moment o for the moments of 
other fluent quantities. That in the Analysis per lequatio- 
nes numero terminorum infinitas I represent fluents by the 
areas of figures, time by the Abscissa flowing uniformly, 
the fluxions of fluents by the Ordinates of curves, the 
moments- of fluents by the rectangles under the Ordinates 
& the moment of the Abscissa : but do not confine my 
self to any certain symbols for the Ordinates or fluxions. 
That I do the same in the book of Quadratures Sc even to 
this day. That where I use prickt letters they signify not 
moments or difierences w*** are inflnite little quantities but 
fluxions or the Ordinates of curves as the exponents of 
fluxions w^'' are finite quantities, unless they be multi- 
plied by the symbol o (either exprest or understood) to 
make them infinitely little ■ but it is not necessary that the 
Ordinates of curves should be represented by prickt letters 
Such letters may be a convenient sort of notation but not 
necessary to the method. That prick letters are older 
symbols for fluxions then any used by IVT Leibnitz : for he 
has no symbols for fluxions to this day. That the rect- 
angles under the Ordinates of curves & the moment O 
are older symbols for moments or differences then any 
used by M' Leibuits they being used by me in my Analy- 
sis abovementioncd communicated by D*" Barrow to M' 
Collins in the year I6(i9 & the symbols d.T & dy being not 
used by M' Leibnitz before the year 1077. And whereaa* 
M* Leibnita prcefixcs the letter / to the Ordinate i 
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curve to denote the Summ of the Ordinates or area of the 
Cunrei I did some years before represent the same thing 
by inscribing the Ordinate in a square as may be seen in 
the Analysis. My Symbols therefore (so far as I have used 
any particular symbols) are the oldest in the kind. 

The other argument used by the great Mathematician, 
is that when I wrote my Principia I understood not the 
second differences, as a certain great Mathematician (viz^ 
Bernoulli) has noted, meaning in the Scholium to y® 10^^ 
Proposition of y® second Book. But this great Mathema- 
tician is grosly mistaken in taking the method there made 
use of, w*^ is a branch of the method of converging series 
to be the method of fluxions. The Elements of the 
method of fluxions are set down in y* 2** Lemma of the 
second Book & are very different from y* method made 
use of in this Scholium. 

The author of the Remarks* cites D' Wallis as favour- 
ing MT Leibnitz & yet D' Wallis in the Preface to the first 
Volume of his works a.d. 1695 writes that in my two 
letters of Jime 13 & Octob. 24, 1676 I expounded my 
method of ffluxions to M' Leibnitz found by me ten years 
before. 

In my Letter of 10 Decem. 1672 sent to M' Collins, in 
writing of a method whereof the method of Tangents of 
Slusius was but a Corollary, & which stuck not at surds, & 
w*^** was therefore the method of fluxions, I represented 
that this method was very general & amon{g}st other 
things extended to the determining the curvature of 
Curves. Whence its manifest that I then understood the 
second fluxions or differences of differences. 

I received yo' Letter this afternoon at three of the 
clock & have time to add no more but that I am 

Yo' most humble Servant 
London 20 April {Tuesday} 1714. Is. Newton 

* In the Journal Literaire. See anteoy p. 169. 



LETTER LXXXiX. 
NEWTON TO KBILL. 
S"^ liondon May 16 1714.^ 

I wrote to you on Tuesday that the last leafe of the 
papers you sent me should be altered because it refers 
■ to a Manuscript in my private custody & not yet upon 
Keeord. For setting right this leafe it is to be considered 
that altho I use priekt Letters in the first Proposition of 
the book of Quadratures, yet I do not there make them 
necessary to the method. For in the Introduction to that 
book I describe the method at large & illustrate it w*"" 
various examples without making any use of such letters- 
And it cannot be said that when I wrote that Preface 
I did not understand the method of fluxions because I 
did not there make use of priekt letters in solving of 
Problems, The book of Quadratures is ancient, many 
things being cited out of it by me in my Letter of 
24 Octob 1676. A copy of the first Proposition where 
letters with pricks are used, was at the request of D' 
WoJlis sent to him in the year 1692 & the next year pub- 
lished in the seeond Volume of his works. And in the 
Prijicipia Pholosophia; [«i"c} pag 254 the Notarum formula 
used in those days in explaining this Proposition are re- 
ferred unto. 

ffluxions & moments are quantities of a different kind, 
ffluxions are finite motions, moments arc infinitely IitUc 
parts. I put letters with pricks for fluxiona, & multiply 
fluxions by the letter o to make them become infinitely 
little & the rectangles I put for moments. And wbcre^'er 
priekt letters represent moments & are without the letter 
o this letter is always understood. Wherever x, y, y, y &c 
are put for moments they are put for xo, yo, yoo, yo*. In 
demonstrating Propositions 1 always write downi the letter 
o & proceed by the Geometry of Euclide & ApoUouiua 
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without any approximation. In resolving Questions or in- 
vestigating truths I use all sorts of approximations w*^'' I 
think will create no error in the conclusion & neglect to 
write down the letter o, & this do for making dispatch. 
But where i, y, jf, y are put for fluxions without the letter 
o understood to make them infinitely little quantities, they 
never signify differences. The great Mathematician there- 
fore acts unskilfully in comparing prickt letters with the 
marks dx & dy^ those being quantities of a different kind. 
AF Leibnitz has no mark for fluxions & therefore prickt 
letters are older marks for fluxions then any used by him 
& so are others \sic\ marks used by me for fluxions. The 
rectangles under fluxions & the moment o being my marks 
for moments are to be compared with the marks dx & dy 
of M' Leibnitz & are much the older being used by me in 
the Analysis communicated by D' Barrow to M' Collins in 
the year 1669. 

The Author of the Remarks represents that D' Wallis 
was for M' Leibnitz & yet the D' in the Preface to the 
first Volume of his works represents that I in my Letters 
of June 13 & Octob 24, 1676 explained to M' Leibnitz this 
method found out by me ten years before or above, that 
is in the year 1666 or 1666. 

I am 

Yo' most humble Servant 

For tU R"*" D' John Keill Profmor Is. Newton 

of Astronomy in the University of 
Oxford, 

Keill's " Answer" to the Leibnizian cartel, drawn up, as we see by 
the four preceding Letters, vdth Newton's assistance, appeared in the 
Journal Literaire, for July and August, 1714, (Tom. nr. p. 319), and 
produced an anonymous reply in the Leipsic Acts for July, 1716, under 
the title of Epistola pro eminenU MathematicOy Dn. Johanne B&r- 
12 
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nouUio, eotttra quendam ejs Anglia antagonUtam terijttn'- Among 
the Lucasian papers (packet No, 5) are found the draught and (air 
copy of ao anawert to thia " Epistola," by Keill, in French, probably 
intended for iiiacrtion in the Jounial Literaire, but, as far h« I am 
Aware, ne\-er publiehed. Newtoa'e Letter of May 2, 1718, (q. v.p. 185.J 
may have led to its sapprea^on. 



* Thia nu In realit; Bcrnoulli't own ptoduclion, thougb in ■ dis^ind 
its origimil shape it fomied almost the eatire couteuls ori letter to Cbiiilian WDir{<lKt«l 
Apr. 6, 1716), who, jointly with Leibnii, iaicrpalaied, ahridged and otherwise altered il 
(tf.f. hy chuQging the first peiHin into the Ihitd, and writiD|r aniagoniita, AngUis itt* ar 
BBta^iHuiIa aitdai for Aeifiui) previous to its insertioa in the Acla. See two papeis by 
■ grandeon of BeniaulU id the Berlin Memoiis for 1799— ISUO aod 1802, in (he litter of 
which a compariioa is eibibited, in parallel columns, of the EiuMola and the MS. copy 
of BemouUi'i letter to Wolf. Bernoulli hu eitrecnely anxious lo preserve a ktrici 
incagnito, "ingralom enim." he observes, "mihi valde foret a Keilio bile »ua pet^an 
Bl FonttunelioM Iraduci, nt solent ^us anlagoniilc, pmlquam ille me hiclcnui satis 
himianiter traclaviL" Hermann suspected that he was the author, " quod tanwa," ay* 
Wolf, in nDDOuneing the fad, "hactenus conglanler negavi." All the preFaDtiotv, 
however, chat had been taken to elude detection were defeBled by the unlucky " rneam" 
which had been orerlooked in the proceu of transfomiing the letter (See p. 185 note and 
p. 186). It was mare tljao a fear before Itemoulli-s allealioD was directed U> the oner. 
Hg'h I, when he desired Wolf (Sept. IB, 1717) to insert in the Errata "pro iMBn legen- 
dam esse nim," addiD^r "sed hoc laniien Don satis quadrat; vellem itaque ut iaveniiT* 
modum cornmodiorein, quo culpa in t]ii>alhetaiu plauubiliter rejici posKt." Bui Wolf 
wia in no irreat hurry lo meet his wishea, and ten months later we God Bernoulli em- 
ploying his son Nii-olaaas his mouthpiece in an eiplanaUiry statement upon the lubject, 
in which he allempts (o elTect his escape under cover of the chan^ which h'u IvUrr 
bad undergone in the editorial hiiails of the friend to whom it was addruaed. See 
p. 185 note. 

t The title of il is Lain At Mr. Jtan Kiill...i Jean Birnimlli. This may, pouibly. 
be tbe piece alluded lo hy J. Bernoulli in his article on Reill's proUem, about tha 
path at a projectile in the air, (Leipsic Atti, May. 1719. p. 318. Ojifi. ri. 3K) ^ 
" Taceo alia, ut rumor tert, diclu horreDda, ci quibus nuper conflavil libellum, (edituu 
an inedilum nescio) quern tum manuscriplum circumferehat p 
runt, ut mihi ccriliiiur, inter ipsos silversic parlia sf^uaces. 
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LETTER XC. 
COTES TO {NEWTON. After Apr. 26. 1716}. 

S'. 

I think it my duty to send You what Observations 
I could make of the late Eclipse 

I beg Your pardon for troubling You with so large an 
account of my Method for correcting the Pendulum. I 
must confess to You, I have a design in it for the advan- 
tage of our yet imperfect Observatory. The Clock which 
I used was borrowed of a Clock-maker in this Town who 
took it for a very good one. Not expecting so great 
insequality in its motion I was very much surpriz'd to find 
it by the Observations, & since I have found it I cannot 
think of making use of such ordinary workmanship again, 
unless in case of necessity. To speak plainly, I beg of 
You to let that excellent Clock* be now sent down to us 
which You order'd to be made for the use of our Obser- 
vatory. I cannot think of a more accurate Instrument 
for the setting of it, than such an one as I have been 
describing :•(• having it therefore by me I think I am 
prepared to receive Your Noble gift. I have written to 
M' Street to wait upon You for Your resolution 

I am Sir Your 

Obliged Humble Serv* 

Roger Cotes. 

I will send You an account of what was observ'd at 
Cambridge during the total Obscuration in another Letter. 



• See Letter XCVIII. 

t The description of bis mode of adjusting a telescope for the purpose of finding the 
time by the method of corresponding altitudes is wanting in the MS., which b only a 
rough draught of a letter : it will however be found in Smith's Optict, Vol. ii. p. 328. 

12—8 



On tlie opposite aide of the leaf is thu following: 

1. XXI. +''.0)'.2i" pm. Sun's upper limb obsen 

at y" 3^ Pin 

2 XXII. 6''. 48'. 41 am. Upper limb a"" Pin 

6 .52 .09 am. Lower limb 2'* Pin 

3. xxui. 6''.47'.29"1 Upper limb) . 

i am. _ .. 1 /* ^*" 

6 . 50 . 58 I Lower umbj 

4 xxiii- T^'.sr.io" am. Upper limb. S*" Pin 

xxT. 6''. 4*'. 53"! Upper limb 1 



XXV. 5''.08 . 18 



Lower limb) 



2* Pin 



5.11.4-71 Upper limb) 

Allowing for the variation of Declination I find 
By y* 2" & 3'* the length of y' Solar day measured by 

the Clock was 24''. oo'. is". 

By y* 3'' & 5"" the length of 2 Solar days measured by 

y' Clock was +8^.00'. 18" Which 2 deductions ehew the 

Clock inequal. of motion 

By y" 1" & 4"' the Meridian of y* xxii'' day was at ii''. 5/. S«" 

By y* S" & 6"', the Meridian of y° XXV day was at 11 .sb'.m' 
And therefore the Meridian of y' xxii at 1 1 . 57 . S6 
I put the correct Meridian of y* xxii day at 11 . 57 . S9 

Tho "Eclipse" of this and the fullowing fitter if tho total ecUpao 
of the Sun which occurred Apr. 22, J715. See letter rxvi. 

In an account of this eclipse by Ilallcy (Phil. Trans. March — Mny 
171s : see also Number foi Sept. and Oct.) he states that Cotes "hod 
the misfortune to be oppreet by too much company, so that, though tho 
Heavens wore very favourablo, yet he miss'd both tho time of the 
Beginning of the Eclipse and that of total Darkness- But ho obsorred 
the Occultations of the three spots., .the End of total Darknees.. .and 
the exact End of the eclipse at 10^S^. 57"." Some of its popiilat 
effects are described by Mead in his "De Impeno Solis ac Lunffi in 
Corpora Humana" Lond. 1746. pp. 65, 66. 

Bud in hia diary under tho d.ite Apr. 1 1. aft«r noticing the time of 
the middle of the ocltpsc as calculated by Whiston and Halley, adds 
" W Robt. Smith T.C.C.S. says at 7 min : past 9. but I enppOM Ha 
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calculates for Cambridge ; whereas tUey calculate for London- Oltserve 
who is nearest the truth." 

In the Memoirs of tbe French Academy for 1715 there are no fewer 
than seven papers on the subject of tliis eclipse, not to mention several 
others relating to the luminoua ring round the Moon's disk during the 
time of total obscuration, which the writers endeavour to account for 
without having recourse to the hypothesis of a lunar atmosphcru, to 
which LouviUo and Halley attributed the phenomenon. One of these 
papers by Maroldi commences with the remark that this eclipse "est 
memorable par sa grandeur, par la rencontre d' uno Tache qui s'est 
trouvee dans le Soleil, & par les Personages Augustea qui I'ont obser- 
veu" — the King, the Duke of Orleans and a brilliant Court. It was the 
last eclipse that had tbe honour of being observed by the Grand Mon- 
arque. Louis died on the aist of August following. 



LETTER XCI. 
COTES TO {NEWTON}. 



D' Bentiey has told me. You have been pleas'd to give 
orders, that the Clock may be sent to Cambridge. I take 
this oportunity of returning You my hearty thanks for it, 
& of giving You an account of what waa observ'd by Us 
during the time of the sun's total obscuration in the late 
Eclipse, so far as I judge it to be of any raoment. The 
sky was perfectly clear all tlie Morning till about two or 
three minutes after the recovery of the suns light. It 
surpriz'd us to find so great a quantity Jof| Light re- 
maining in the middle of the Kclipse : I think it did very 
much exceed the brightness of the clearest Moon-light 
nigbta. A Freind assur'd me He could very easily & dis- 
tinctly read the smallest letters engrav'd about Mr Whistons 
Scheme of the Heavens, which he had in his hands at that 
time. We saw the Planets Jupiter, Mercury, & Venus, 
with some fixed stars, but they appear'd with far less 
splendour & fewer in number than we expected, or than 
they might have done by Moon-light. I took the greatest 
part of this remiuning light to proceed from the Bing 




which ineompass'd the Moon at that time. Aa nearly as 
I could guess, the breadth of this Hiug was about an eighth 
or rather a sixth part of the Moons Diameter, the light of 
it was very dense where it was contiguous to the Moon 
but grew rarer continually as it was further distant, till it 
became insensible: its colour was a bright clear white. 
I saw this Ring begin to appear about five seconds before 
the total immersion of the suns body, & it remain'd visible 
to me iia long after His emersion. I did not apply my self 
to observe whether it was of the same breadth in all its 
parts during the total Obscuration. Mr Walker" a Fellow 
of our College whom I can very well depend upon assur'd 
me He was very certain it was not. He says He took notice 
with a great deal of attention that at first the Eastern part 
was very sensibly broader & brighter than the Western, 
afterwards they became equal, & some time before the 
emersion the Western side was manifestly broader & 
brighter than the Eastern, His design in attending so 
diligently to sueli an Observation was this ; He thought, 
as he afterwards told mc, that 1 might desire to note 
the Time of the middle of the Obscuration ; & being in 
the same Room with me, He was willing to assist mc in 
judging of that Time, & beleiv'd the method which He 
took to be the properest for it ; accordingly I do remember 
that I heard him call out to Me, AWa the Middle, though 
I know not at that time what he meant. I think this 
Ohservation of M' Walkers is of moment, I have therefore 
been very particular in giving You the circumstances of it 
that You may Yoiu" self judge how far it may be depended 
upon, for my part I cannot see any reason to doubt of it. 
Besides this Ring there appear'd also Hays of a much 
fainter Light in the form of a rectangular Cross : I have 
drawn You a Figure which represents it pretty exactly, 

* Kirlionl Walbvr, BflerwarcU (in 1734) V'ice-Muler, Dcntlejr's dcvtrted •dhercBi. 
Thoufh Tdui yean juaior to Coloi, in Kcaiteniici)] ■lanitiiii 
hi tin I li««n entar«4 ■( I he ir 
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OS it appcurd to Mc. The longer & brighter branch 




of this Cross lay very nearly along the Ecliptick, the 
light of the shorter was so weak that I ditl not con- 
stantly see it. The colour of the Light of both waa the 
same : I thought it was not so white as that of the King 
even in it's fainter parts, but verg'd a little towards the 
colour of very pale copper. You may observe, that in my 
Figure the branches of the Cross are represented as 
bounded by parallel lines, for so it was tliey appear'd to 
me. But there are others here, who saw a very differ- 
ent form. I have therefore sent You another Figure 
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the most remote of any I have met with from my own. 
This was drawn by a very ingenious Gentleman represent- 
ing the appearance na seen by himself He differB also 
from me in this particular, viz' that he takes the Cross 
light to be only a continuation of the Ring whereas I make 
'em to be intirely distinct from each other. I am Sir. 
May 13. 1715. 



Edmuod Halley biini in London 1656, died 1743. 
LETTER XCII. 
HALLET TO KEILL, 
Dear S' London Octob 3" 1715 ' 

We have printed a French translation of y* account t 
the Commereium given in the Transactions', in order to 
send it abroad : S' Isaac is desirous it should be publisht 
in the Journal Literaire, and M' Gravcsant has promised 
to gett it done, but cares not to do it as of his own head : 
and therefore proposes that you would signifie to M^ John- 
son at the Hague, by a letter enclosed either to S'' Isaac 
or me, that you are desirous that the said French paper be 
inserted in his Journal, as containing the whole state of y' 
controversy between you and M' Leibnitz. S' Isaac ia 
unwilling to appear in it himself, for reasons I need not 
tell you, and therfore has ordered me to write to you 
about it, who have been his avowed Champion in this 
quarrcU ; and he hopes you will gratific him in this matter 
by the first opportunity f 

I have rec*' Cloaks Lady days rent, hut hear not one 



■ Par Jia. and Feb., 1716, pp. 173—221. "An Account of the Book entiraled 
C«iiM''i7Jtii<i CpuMltcum " 

t Kcill, gUdly eQau(h, no doubt, complied with ihc requal. The French tiawla- 
tioti of lUe " Ai'Goiml " or Abswicr, illuded to, wu inKrled io Ihe 7lh Vol. of lb« 
JmniBl Lilrmirt, pp. 114— 158, uid 344— 36S. A Ltlin tnnilBlioD arihe"AcMUDl" 
wu prvSied Io the and Ed. of the CommtreiMm KpinolirHm, ( 1723). 
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word of Spetty; Pray let me know what I shall say to 

him about the Lease, and I will endeavour to make him 

pay the Years rent due at Lady day, or at least the best 

part of it, before I come down to you, which will not be 

long. 

I am 

Dear S"^ your most faithfuU Serv^ 

Edm: Hallby. 



LETTER XCIII. 

NEWTON TO KEILL. 
D^Keill 
I received about a month ago the inclosed Letter from 
M*" Monmort*. It conteins some extracts of Letters to 
him from MT Bernoulli & his son. The chief point is that 
M^ Bernoulli denies j* that he is the author of y® Memoir 
cntituled Epistola pro eminente &c that is inserted in the 



* Born 1678, died Oct. 7, (N.S.) 1719. He acted as a sort of messenger between 
the Cocles of the Leibnizian bridge, as Fontenelle calls Bernoulli, and some of the 
English mathematicians. See his Eloge by Fontenelle. We see him here, and on 
another occasion (p. 187), in the amiable character of a peacemaker. The extracts 
from his letters, which werie emulously published against each other after his death, by 
the belligerent parties, shew that he could go considerable lengths in adapting his Ian- 
guage to suit the different tastes of his correspondents. His pen has left us an im- 
passioned tribute to the beauty and accomplishments of Newton's niece. Miss Catha* 
rine Barton. letter to Taylor, Apr. 1716, in Contemp, Philot, p. 93. 

t In the Leipsic Acts for the following June, by way of Appendix to a paper on 
trajectories, Bernoulli's eldest son, Nicolas, then 23 years of age, took occasion to refer 
to the subject of the '* Epistola pro eminente Mathematico," and to express his father's 
annoyance at the rumour which attributed it to him. He admits, says Nicolas, that at 
the request of a friend, he put down in writing, ^* sine ulla animi commotione," the 
main of the facts contained in the Letter, but his responsibility did not extend to the 
" modus scribendi" and form in which the Letter appeared. In confirmation of this, 
Nicolas, whose Latin, at this stage of his explanation, becomes somewhat obscure, 
points to the ludicrous oversight into which the ioi-d'uant writer falls towards the close 
of his diatribe, where the mask drops and Bernoulli is found speaking in his own 
person. ** Examinent etiam considerentque, quam brevi via quamque diversa a New- 
toniana incesserit BemouUius, {in the solution of the inverse problem of central forces}, 
dicantque postea, an alius quispiam praeter antagonistam sibi persuadere possit, meam 
formulam ex Newtouiana esse desumtam." I^ipsic Actt for July, 1716, p. 314. 



Acta of Leipsic 171G. The Memoir it self lays it upon 
M' Bernoulli by the words meam solutionem, & if M' Ber- 
noulli is injured thereby it ia not you but the author of 
the Memoir who has injured him. The injury ia public 
& in justice requires a public satisfaction, not from you 
but from him that has done the injury. The question is 
therefore whether you will take notice of M' Bernoulli's 
excusing himself in private or leave him to do it in publick. 
I have not yet returned any Answer to M^ Monmort, be- 
cause I thought it best to stay till I had your sense upon 
this matter. 1 think to discourse also your friends D' 
English 'AD' Bower about it. I am 

Your faithful friend & 

humble Servant 
London. 2 May. 1718. {Friday]. Isaac Nkw-w 

I pray return M' Monmorta IjCtter by D' Halley 1 
cause I am to answer it. 

Fur V John Keill, Pro/ruor of 
jlitronomy ■(( flxfurd. 

This letter, aa has already been uLeerved, p. 178. may have been llie 
means of inducing KelU to suppress the answer which ho liad prepared 
to the " Epistola pro eminentc ftlntlientatico." Fragments of it, liow- 
crer, may be discerned in a Latin dross in the tir#t few pa^^cs of a su)>- 
sequent publication, the oHfpn of which may claim a notice here. 



■ Kaill't cdiuin, Joho Inglii, M.D. Aiihuie the LucKsian MSS., (ptirkcl Nci.3,) 
tbera ue two thorl Jellen rrDm him to KelU. In the firat of them, (Dec 19, HIT}, 
■fter FongraUilating him od hi» miirtiage, tEie writer proceed! as foilow? : " Your p^vrc 
b»e been in Sic Isanc'i baad* ever lince Iber came into mine, and aa jet t hive heard 
nolhiag about ibem ; but ai aooo u i receive them. 1 ihall endeavour to fonvard Uieoi 
Id Ilollanil b; tbe first ture hud." Thew " papen " weie probablr Keill't aiuwcr to 
Iht Epiitola pro emintKti Mathtmatiat. See unlni, p. ITS. Tbe wcond Letter, (Jaa. 
14, I71j), alto relate* In the afunuid "papera." " 1 at»iuaiDted Sir Ii. Newtoa llia« 
jroa wH fullT Htiifyd oilh hii correctionB, ami referr'd the whole to bit judfoadBl i 
which ho received very kiudlr, though he had been iaiiialient lo hisBi- from jaa. Um 
you have rot^lt lo eeDfl mc bock hU paper, aa we had done 1<i take a copy of it, and 

tberefbre yuu miut aend it me, to free Sir Ik. of (he trouble of saing over it i«ain 

Dotlor Bamr ii youia." Uowet wai ALU. and Prolmor o( Mathofoatio at Ab*i- 
daeo. Ha and Inirlii were Pellowa of tlx Itoyal Sociei)'. 
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In tbe Joiimnl Litcraire for 171 f) Keill had publislied an article* in 
defence of Nenton againet Bome remarks uf Jolm Bernoulli and hia 
nephew relative to the inverse problem of central forces and the error in 
tlio loth Pro]). Book 2, of the 1st eni. of the Principia. An answer to 
this, framed iiiiiler Bernoulli's eye by a pupil of the name of Crusiua, 
appeared in the Lcipsic Acf» for October 1718, which had the effect of 
rousing Keill once more. He drew up a reply to it in the shape of a 
Latin letter to Bernoulli, but while the broekure was passing through 
thu press, Newton shewed liim a letter which be bad received (July 
I7I9) from Bernoulli through Momnort, disavowing the anthorahip of 
the famous letter of June 7> 1713. Upon talking the matter over, 
Keill seems to bave consented to proceed no fiirthei with the publica- 
tion of his pamphlet t, Hia pacific intentions, however, were scattered to 
the winds by tlie arrival of the May number of the Lei[)9ic Acta (1719) 
containing a paper by Bernoullil in which that mathematician ushers 



* There \» a MS. cop; of Ibis aniontr the Lucuiui papers, (packet Nu. 5) ; it is en- 
tilled " Ap ilogne pour le Chevalier Neoloit, dana laquelle on reponil auK remarques 
de Mesiieun Jms el Nicolai Bemoull; insereei dans lea M^moires de I'Acsdetnie 
Koyale dea Science* poui les ann«ea, ITIOb ITIl.par J. Keill..." 1( nppean tbal On 
Jan. 19,1716, Halley KTDle to Fonlenelle with a view ta thi* mnrcnu of Xnll'a beiug 
inmrtcd in (he MimairH dt t'Aaidtmit, where the papers ngaiost which il ww directed 
had appeared. Momnort spoke in Tavour of the application, bat the reeling or the 
majorilT of the tnembers was advene la it. (See C<ini<ni;)lalia Philnnphica, p. 85.) 
KontonelleiD hia answer, (dated March 6,} ■ copy of which, in Keill't hand, is eiUmt 
in a Tolio book in the custody of the Lucasian Froreasoi, says, " Nona oe cedou poinl 
ici BUI Angloia meme en ealime et en veneration pour M' Newton. Et VAcadetnie 
voudtoil fort qu' il fiul pouible" to insert KeiU'i paper in ibeir Memoira, but thai it 
was tlieir invariable rule to admit only articles written by members of tlieir body- 

t Quantum sentio, a litilius inposlerum abtliiiebit. (draught ofn letter of Newton in 
Macdalield Corrn, ii.iXl.i I assunie that the loiter, of which the draught ia printed 
in the work referred to, without date or address, was addressed to Monmort, (about the 
end of July, 1719. ) though the editor (Preface, p- 1} alates that ■■ it was found impoesi- 
ble clearly to make out llie dale." J he point may be set at rest, if the ieltet to which 
this is an answer, should turn up among tbe Pottsmoulh Fapen. 

1 Jflunnu Btmaulii lUipiHiiio ud Nm neninu Procoeatumtni , ijuK/ut talulia qti<tili- 

miiuau. Leip«ic Atu, May. 1719, p. 216. BeraouU. Opp. i>. 393. The lone and 
language of (his piece are auch, that even Bemoulli's (riends, Ibe conductort of the 
AcIm. Ihoughl it necessary 10 apologize for ioaerling it without modilication. 

In justice ta KeilU it ought to be observed, thai the problem which led to (hb ei- 
plosioa does not appear 10 have been sent as a challenge to Bernnulli, and slill lew to 
foreign mathematiriant, as has been represented. It was mentioned incidentally in a 
private letter of his to Taylor, in which he expressed a wish thai Bemoolll would 
apply hi* iliitl to queationa of real utility (oa. for instance, the one referred to, which 
Leibnii bad attempted in vain), instead of wasting it upon such problems as that of 
Trajectories, An entracl from this letter was (contrary to Keill'a intention, and with- 
out bin knowledge) sent by Taylor to Monmort, who forwarded it to Bernoulli. Keill 
seenn to have intimated to Monmort, hifl dbsaiisfac^on a1 the cilracl being communi- 



■ 
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in a construction whii^h he gives of a generalization of Keill's projectile 
problem by a most violent attack upon its proposer. Forbearance wa8 
out of the question: Keill let loose his "Epistola ad Jo.,-BemouUi," 
(London 1 720) and f;avc further vent to his feelings in an '' Additamen- 
tum" appended to it, which he closed with some stinging extracts from 
MoniDort'a letters to Taylor who kindly supplied them for the pur- 
pose, — a, species of weapon which enabled Bernoulli afterwards to take 
ample revenge by turning it upon Taylor (Loips. Act. May 1721, p. 207 
seen. BemouU. 0pp. ii. 493. seqq.). 

There are roughdraughtsofKeill's letter in English and Latin among 
the Lucasian papers, and part of it was read by Uallcy (no doubt in the 
original English) at a meeting of the Royal Society May 28, 1719 at 
which Newton presided- Before publishing it, Keill laid a complaint 
before the Royal Society agiunat his adversary " for affronting him 
with scurrilous language," and called upon the Society to take steps " to 
shew tbeir dislike of such foul proceedings." "The President ordered 
that the consideration of this complaint be deferred till Dr Ualley 
(Secretary) comes to town, & that enquiry be made into precedents for 
the better information & direction of the Society." Journal Book, May 
26, 1720. The Society does not seem to have moved any further in the 
matter. 



J. A. Arlaud or Arland, an eminent painter, bom at Geneva 1668, 

died 1764. "Newton fut son ami, et lui fit present dc la 1 
fran^aise do son Optiquc; il etait en correspond ance avec lui." Uiogr. 
Univ. At the age of 20 he went to live at Paris- 



LETTER XCIV. 

NEWTON TO ARLAND. 

Vir celeberrime, 

Gratios tibi debeo quam raaximas quod Schema expe- 

rimcnti quo lux in colores primitivos & immutabiles sepa- 

ratur, emcudasti, et longe elegantius rcddidisti quam priua. 

Sed et mc pKirimum obligasti dum Scbema illud in lamina 

cited 10 BcrDOulli, (oi imaDg Ihe Lucusian papers, (packet No. 3) ve 6Dd 11 very civil 
Icuer from Monmort ta KeiJl. (it ii not diletl, but bewi the Londua poet matk, 
'■ Nov. 5," probsblr in 1718), in uiswu lo one rram Keill to him, (dated SrpL 3) in 
whicliheitatci that he thought Ibat the extiactwu intended 10 be sent on 10 Bernoulli, 
wid protnu thai if he had hid any idea of the oHence thai he ahould give, he would 
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senea incisum & inter imprimendum obtritum, refici curasti, 
ut impressio libri* elegantior redderetur. Gratias itaque 
reddo tibi quas possum amplissimas. Quod inventa mea 
de natura lucis & colorum viris summis, D^^ Cardinali 
Polignacf & D^^ Abbati Bignon non displiceant, valde gau- 
deo. Utinam base vestratibus non minus placerent quam 
elegantissimsB vestrte & perfectissime delineatse pictursB 
nostratibus placuerunt. Ut Deus te liberet a doloribus 
capitis & salvum conservet, ardentissime precatur 

Servus tuus humillimus 

& obsequentissimus 
Dabam Londini 22 Oct. 1722. Isaacus NewtonJ . 

Celeberrimo Viro D°® Arland 



* Peter Coste's French translation of Newton*8 Optics, Paris, 1722. 

t Bom 1661, died 1741. Author of Anti- Lucretius (a posthumous Latin poem). 
It is said that he took great pains to have Newton's fundamental experiments on light 
properly performed in France, and had the honour of receiving a letter of thanks from 
our philosopher in consequence. 

X The original is in the Library at Geneva, to which institution Arlaud bequeathed 
several medab, paintings, &c. 
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LETTER XCV. 
COTES TO JOHN SMITH. 
Written while CotoB was at St Paul's School. 
S'. |London Dec. 3ir 1C9S| 

I am now very well recovered; and am I thank God 
in as good health as ever. As for y^ works of Kepler, and 
GatiliBO as far as I can learn they are dispersed in divers 
Volumes, put forth at different times. I have from aeverall 
choice Catalogues, as Draudius's Bibliotheca classica, A 
Catalogue of y" Mathematical! books in y* Savilian Library 
at Oxford, and y'f immense one of D' Francis Bernard's 
Library which is now under y* Auctioners Mallet at Lon- 
don and is Like to continue so for many Months, and 
Bcverall others collected what I eould find of those t|w}o 
Learned Authors. I send 'em you hero in y* latest Edi- 
tions y' I could find there set down. You may from hence 
pitch upon those you most like of, & I shall be very glad 
to use my utmost endeavours to procure 'em for You 

\fferefolhw9 in the MS a Iwtff list of Kepler's and Gali- 
leo's wnrke, which it has not been cottsideretl neceagary to 
pTint\. 

I suppose there might be added to each Catalogue 
especially to y' of Galiltpus. Perhaps this is more than 
You expected of theire Works, Tlie first Tome of Ga]i- 
liBUs's Works translated into English came out some 
Yeares a^o jin 1661} ; but y* Second is a.s yet unpubtiahed . 



* The A*i of the mooth b laken from ibe put m&rk. 

t " A Calilogue of tiie library of The Ikle Uanied O' Francin BvroBnl, Felloir ef * 
Ihc Collect of Phyniciuu. and Phyiicuin lo S. Bkrlholomew's llo«pital...,w)iicli will be 
•aid bTAnctiond the doetor't laic Dvelline Houic in Little Briliia , Ihr Sde (n bcKiD 
an TuMdajr, Octob. 4. lOW,' 
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and perhaps will never see light*. I have my self GalilaBo's 
Nuneius Sidereus put out at London in 8^^ together with 
Kepler's Dioptrieks and Gassendus^s Astronomy ; if you 
please I will send you 'em. You wrote of y* Quadrature 
of Curve's, as yet I cannot enquire of any Mathematician 
about 'em. S' Edw : Sherboum in his Appendix to his 
Translation of Manilius's Astronom: {Lond. 1675} tell'sus 
y* from MT Isaac Newton is expected a New general Ana- 
lytical method by infinite Series for y* Quadrature of Cur- 
vilinear figures. I have D"^ Wallis's Algebra {London 
1685} I think I bought it very cheape I am very well 
pleased w^^ y® Book. The D*"'*. Buisness therein is to shew 
y® Original, Progress & Advancement of Algebra from 
time to time, and by what steps it hath attained to y^ 
height at which it now is he give{s} us a full Account of 
y® Methods used by Vieta Harriot Gughtred De-Chartes 
and Pell & others and of y® several methods of exhaustions, 
Indivisibles, Infinites, Approximations &c. amongst other 
things he speak's of squaring Curves and after other ways 
of approximations shewed he show's you this of M' New- 
ton f he dctermin's it impossible to do y® buisness exactly. 
In my mind there are many pretty things in y* book worth 
looking into. If you have a mind to see it, or have not 
seen it already I will send it w*^. Galilaso's Nuneius I 
thank you for your Directions about Instruments in your 
last letter dated December 21 You your self put me ofof 
y* Instrumentary way while I was with you but I meant In 
my Letter such Instrument's y* were not superseded by 
calculation or some more exact way ; as a Quadrant is 
* * * bigg as y® * themselves 



* It was published in 1665, but nearly the whole impression was destroyed by the 
lire of T^ondon. See Macclesfield Carretp, i. 120. 

t From the famous Tetters of June 13 and Oct. 24, 1676, to Oldenburg, to be for- 
wanled to Leibniz. 
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sometimes be at a loss for But I will not be so bold as to 
ask my Grandfather for y* larger size. I wi{ll| • • 
♦ ♦ * little one in a concave case with y* Cir- 

cles only which will serve y* end as well as y* largest size 
itwillals{o| ♦ ♦ ♦ ♦ pocket and ready 

upon all occasions. 

I am 

your very Obedient Servant and Nephew 

These For y* Reverend M' Smith of Lea B. CoTES. 

nere Oaituhorough IN Lincolnshire ^ 
Newark Bagg 

The lower part of the second leaf of the letter has been torn off. 



LETTER XCVI. 
JOHN SMITH TO COTES. 

Dear Cos: Roger Aug: 30, 1701. 

I was very glad to hear of your welfare by your Father 
who befriended us w*^ his company about a fortnight ago ; 
he showed us your letter in w*^^ you expressed a feeble 
inclination to come and sec us in y* Country, we thank you 
for y^, and count it a favour y* you can spare us any share 
of your affection from your dear M" Mathesis ; I am glad 
to hear y^ she so easily yields to your courtship, and has 
procured you such signal marks of favor from great men as 
D"^ Bently M7 Hanbury • ; I am sorry y^ gentleman is so 



* Nathaniel Hanbury, elected from Westminster School to Trinity College, in 1677, 
admitted Minor Fellow, Sept. 17, 1683, (Charles Montagu was admitted Major Fellow 
on the following day), lie published Horologia Scioierica Pr4r/ifrata...Lond. 1683 ; 
and SuypUmentum Analyticum ad ^quatwne$ Cartenanaif Cantab. 1691. A paper by 
him on a mode of approxiroatinfir to the value of ir by the continual subdivision of an 
arc of 60", was produced at a meeting of the Royal Society, August 17, 1698. He 
filled various College offices, and we are told by Middleton, that Bentley "took oc- 
casion to convict him, in a solemn manner, by the testimony of all the College, of 
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overlookt as not to be Vice-pro {fe \ ssor instead of M' Whis- 
ton; for I believe he has far greater Mathemat: accom- 
plishments ; I hear he has a great respect for you ; con* 
sidering therefore y® favorable fair-promising circumstances 
you are under I cannot forbear presaging in your behalf, 
w^ Ovid did to his friend, Scena manet dotes grandis Amice 
tuas. Divines you know are stiled prophets, as well as y® 
poets are, & I fancy I shall be a true one in this; pro- 
vided you so moderate your studies as not to impair your 
health ; a journey into y® countrey once a year would do 
well for y* piupose ; what ? I warrant you, you have forgot- 
ten your old Ne quid nimis, & Intcrpone tuis &c. * but I am 
resolved to remember you of em now & then ; I had writ 
to you before but expected ever & anon to have seen you 
here ; there is in y* monthly accounts of y* works of y® 
learned, for y® year 1700, month December, a method for 
finding two middle proportional lines, w*^** to me is false, 
there being a great error in y® demonstrat: pray look upon 
it a little ; I should be glad to hear of you, & of any new 
discovery ; I never saw yet what discoveries M*" Hally has 

made in his voyage, pray comunicate to me if there be any 
thing worth while ; & you will much oblige 

Your most affectionate friend & uncle 

J : Smith. 
My wife & son & daughter remember their kind love 
to you. 

For M' Roger Cotes at Trinitt/ 
Colledg in Cambridg 
Deliver this in at Caxtan to go to Cambridg 



beiDg a common swearer ^ habitual drunkard , and without inflicting the least cen- 
sure upon him for all this, made him not long after {in 1712 & 1713} the Senior Dean.*' 
Miscellaneous Works, in. 356. He was curate of St Michacrs for many years. He 
died in Nov. 1715, and Colbatch was elected Senior in his place. 

* From that once popular school-book Dionysii Catonis Disticha de Moribus ad 

Filium, 

Interpone tuis interdum gaudia curis, 

Ut poasis animo quemvis sufferre laborem. 

13 
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Halley waa appointeil (Au^. 19, 1698) to the command of tbo 
Paramore Pink, with orders to moke a scriw of obseivatioiis wilh a 
view to ascertain the law of th« variation of the compass, " to call at 
his majesty's settlements in America & make BUch observationa as ant 
necessary for the better laying down the longitude & latitude of those 
places, Sc to attempt the discovery of what land lies to the south of 
the western ocean." He set out on his expedition Not. 20, and was 
carrying on his observations same degrees south of the line when the 
in auhordi nation of his officers compelled him to return : he reached 
England at the end of Juno 1699- In the following September he em- 
barked again in the Pink. In this second voyage after penetrating beyond 
the o2d degree of south latitude where he was stopt by icebergs, he 
turned his course northwards, visiting an) ong other phicos St Helena (a 
spot ^miliar to him by his sojourn there more than 20 years before), 
Peraambuco, Barbadoes, Bcmindas and Newfoundland. After an 
absence of 12 months he arrived in the Thames in Sept. 1700. His 
oliservations were ombodiod in a General Chart which he published in 
1701 " shewing at one view the variation of the Compass in all those 
seas where the English Navigators were acquainted." The Journals of 
his two voyages were published by A. Dalrymple (London I77'''. 4to). 
These are the voyages to which Smith alludes, and about which the 
young Cambridge student could give him no infarmation. Hut while 
Smith was writing this letlerj the Captain was again afloat and en- 
gaged upon, if he had not finished, another undertaking in which bis 
activity and spirit of enterprise sought employment At a meeting of 
the Royal Society, June 18, 1 701 "the Vice-President (Sir John Uoa- 
kyns) informed the Society that Mr Halley was gone on a new voyage, 
as he heard, having designed ta make nice observations on the Tides & 
Currents in the Channel, for the Improvement of Navigation, that 
thereby by their different times, the going out of the Channel might be 
more easy against contrary winds." And on July 30, a letter was read 
from Halley (Guernsey, 18 July) "giving an account that the weather 
having been fair for a Month past, ho had made a great progress in Uw 
designs he had in making this voyage." Tlie fruit of this voyage f 
Urge map of the British Channel published in 1 702. 
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LETTER XCVII. 
COTES TO JOFDJ SMITH. 
Hon: SM Cambr: Sept. 9. 1701. 

I heartily thank You for Your kind Lett', & as heartily 
beg Your Pardon for suHering my self, by so long delay, 
to be as it were forc'd to retiirne You an Anaw"". You are 
pleased to express a greate deale of Kindness to Me in 
Your Prophecies, as You call 'em, or, as I would rath'' have 
it, Y' Wishes ; und'' which Name, not y* other, I again 
thank You for it. I am sorry You should suspect me of 
forgetting my iVe guid nimis. I have learn't y' lesson too 
p'feetly & 'twould be more adviseable (for y^ Accomplish- 
ment of Y' Prophecies) to rememb' me of my Old Midta 
tulitfecitq: &c. The Mesolabe of y"" wretched pretend', j' 
Quack Geomcf S' Julien Potter, one cannot but admire 
for it's grosnesa ; & much more y' laborious confutation 
of it published in y^ same paper some ]\Iont^s after, M' 
Halley's late discoveries 1 am wholly ignorant of. Surely 
You mistake Cambridg. Wee are situated in as dark 
a Corner of y* Land {in these Matters) as can well be de- 
sired. You have often mentioned to me y* Quadratures 
of Curves ; & particularly (which I now call to mind) You 
have wished to be satisfied in pag. 374 of Newton, I per- 
suaded my self therefore y* something concerning thia 
Matter might perhaps make amends for M' Halley's Story 
And y' I may be as short as is possible, 1 desire Yon to 
Consid' 2 Lem. 2 Lib. in which & it's Converse y' grounds 
of his Method of Fluxions are contained. To come to an 
Instance. 

Let AMB be any Curve ; AM, AP, PM, any Chord, 
Abscist, Ordinate of this Cufrjve which w'" y' Arch AM 
are all unstable, Flowing, increasing or decreasing Quanti- 
tya ; and y' too after a certain Law, in a certain proportion 
among themselves, according as y' Nature of y' Curve 

13-^3 



requires. Let then for once AP stret'ch it self, & it's very 
first increase, it's primum tiascens iTicremenfum, it's Fluxion, 
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it's moment be an infinitely little Pp ; w"" it y* Ordinate, 
Chord, & Arch shall also change themselves into pm. Am, 
JMtn & their Moments or Fluxions will be Sm, Sm, Min. 
The Area AMP will also have it's differentiola or Fluxion 
MPpm diftering from y' D MPpR by y' A" MRm infi- 
nitely little in respect a( MPpR which is it self infinitely 
little in respect of AMP : Now quantities whose diff'erence 
is infinitely little ought to be look'd upon as equall by 
1 Lem. I Lib. Newt. For y* same reason y" Sectour AmM 
(which is y* Fluxion of y* Bilinear Figure AM) may be 
account'd eqtiall to y' A'* AMS. Now naming y*^ Abs. Otd. 
Ch. & Arch X, Y, U, Z. Pp, Rm, Sm. Mm, will be x. y, 
u. s, according to y* second Lemma : or rath' let us name 
y' Magnitudes themselves .t. y, u, z. & their Fluxions 
i-g-u, s. 'Tis evident y' y' Fluxion of y' Area will be 

- DMPpR = 1/3! To particularize; let this Curve be y' 
Parabola, whose Area we know very well otherways. 
ax^yy, a^x^ — y, a* j;'a! -> i/a: = Fluxion of y" Area But 
y* Fluent of a^xi^} (by Lem. 2 Lib 2 convers.) = |^a*j:* 
■> ^.ty ■» Areae, In Newton's Hypcrboloeid a' -« x'y or 
a'x~' " y now in our case y' Fluxion of y* Abscist nms 
backward & is therefore •■ - x and Fluxion of y' Area 

- - yai •• - a'«"'af whose Fluent y' Area = a*^"' 
or xy is reciprocally as x. 
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This may p^haps serve as a Specimen of y* Method of 
Fluxions applied to y* buisness of Quadratures tho it's uses 
seem to be as inexhaustible as they are Naturall & Easy 
for by it y* great Geometers of our Age are enabled To 
draw Tangents, To rectifie, To find y* Evolutes, The Caus- 
ticks by reflection & refraction of all sorts of Curves, To 
measure y* Siufaces generated by their rotation, The solids 
they comprehend, The Centers of Gravity, Oscillation & 
Percusn. of all these To resolve all sorts of Questions de 
Max & Min. To find y* Points of Inflection & Eebrous- 
sement (as y® French term it) in all Curves & y® Converse 
of all these & many more But what wonders does it not 
do when applied to Nature ! where it Triumphs alone & 
admitts of no Partner— —But I transgress y* Bounds of 
a Lett^ 

Pray S^ pay my humble respects Y' very &c. 

to my Aunt ; and my Love to Cozz". R Cotes 

These to the Reverend M' Smith Rector 
of Oa^e- Burton near Gainsborough 
by Newark V Cojeton, 

This letter in which Cotes gives his old master an insight into the 
powers of the new Calculus was written in the long vacation between 
his 2d and 3d years. It is a very creditable performance for a junior 
soph. 



LETTER XCVIII. 
COTES TO JOHN SMITH. 

Cotes is now Plunuan Professor. His appointment took place 

Oct 16. 1707. 

Honoured Unckle 

I have lately been at London; I found Y^ Letter at 
Cambridge upon my return. The occasion of my going up 



thither was partly to view a large Brass Sextant* of 5 foot 
Radius (y' had been makcing for ua & is now finished) 
before it should be sent down. Whibt I was in Town S"" 
Isaac Newton gave orders for y* making of a Pendulum 
Clock which he designs as a present to our new Observa- 
tory. The Sextant will cost y*,Colledge 150''' & I beleive 
B' Isaac's clock can cost him no less y" 50'**. We have 
another bistrument in hand for takeing y'' Transits of Stars 
or y^ Sun & Moon over y* Jleridian & then we shall be 
pretty well furnished for raakeing Observations. All Alti- 
tudes You know miiy as well be taken by a Sextant as a 
Quadrant. We want another 200''' if we can procure it in 
y^ University to raise up another Story over y' gate for 
Astronomical uses. I have lately hit upon a contrivance 
which 1 beleive will be of very good use for observing 
Eclipses. You will easily understand it by this rude 
draught The Telescope ab is to he so directed as to lo< 




at y' Pole of y* World & thereby its axis will be pai 



* DecEmber 10, 1707 : " The Prendeal in th« chUr. A dnnghl of a Sextant aaOA 
hi ihc lue of ihe AitroDooiical Professor in Cinibridce wiu produced. D' Hanii A 
M' Halley rBportcd that it mu very eiaclly dooe by Mr Rowley.'" Jouriul Book of 
Ihg Itnyd Socbly. A pl>le wilh a description of >' this aubte intlrumeiit" is given in 
Haini'i Lakaii Ttdinicui. VdI, ii. Loud. 1710. 
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to y' A-xia of y' Earth in which position it must be fixd by 
y" rings e/ ffh kl.cd is a, looking glaiis reflecting y* Object 
into the Telescope Then if y" Telescope revolve about 
its Axis within the rings with a motion correspondent to 
that of y* Earth about its Axis the Object will constantly 
be in y" Telescope for a whole day togather as You will 
easily understand by considering y* y' looking Gloss parti- 
cipates of y* same uniform motion by being fixt to y* Tube. 
I have not described y" method of altering y^ Inclination 
of y" glass according to y' different Declination of y' 
Object from y" Equator You will easily find out how y' 
may be done as also how a piece of Clock work if it be 
thought needfuU may communicate to y" Telescope its due 
motion about its Axis*. I thank You for y' kind Judg- 
ment You made concerning my Paper about Projectiles, 
r have by me another such a Paper concerning y* motion 
of Pendulums which I drew up about y' same time with y'f. 
This or any thing else You know You have a right to 
command from me haveing taught me all y' little which I 
understand in these matters. I am glad Coz Rob' has 
made so good progress in Mathematicks & y' he has a 
genius suited to those Studya as I allways thought he had 
but I fear You are too diffident of his Abilitys. It will 
undoubtedly be more for his satisfaction & advantage to 
be admitted Pensioner y° Sizer, the other way if I can gett 
him a Poor Schollars place will be about 10'*' cheap' I wish 
You would resolve Y' self. I should be very sorry to have 
advised You amiss & I cannot now be certain of futuritya 



* 1 1 will beaeeu ftma (his ih*t Cotu auliclpited '« Graveaande in the priociple of 
the [IcUmUt, b; upwirdi of tbirt; ytaii. Both hofrever bad bccD forestalled bjr 
Iloole anil llalley. Rfffiil. Hk. Btig. Soe. ix. 33. For ■ dewripcion of tbal initrumcot 
tee 'b GniveuDde'a Phgiica KkmtHia Malhtmatita. 3rd Ed. 1713, p. 716 ; Biol'i T?aM 
dt PAyiifiK, III. lee. Compuv .Vrei Cri<BinMl.>ri< PafroH' ■■ ^I i Codding lon't 
Optic, {\am2aii Ed.J Letter of Volt&ire Id 'i G»v«Hnde. June 1, I74I, Hn lonw 
editioru. 1738}. a paper by ilichelle in the Journal dt fEcvie Polyltchn, 'lom. ,i. 
p. 'J63. and LioiKiile'e Jrmrnat. 1844. 

* TbeiB papers are printed among Cotes'i OpUMcuU MallitHuiUea at ths end of Ihe 
lliunumm iltfiurarum, pp. eO_91. 
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However 1 will coaault with some freinds, j* 1 may beti 
know liow to direct You", Pray give my hearty resp< 
to my Auut & my Love & Service to Coz Rob' 

I am V &c. 
Cambridge Febr. 10 1708 Rooer Cotks. 

1 lately heard y' Coz Tlio Suuimerfield is dead i 
Ghent 

By " oiir new Observatory" are meant tlii; lettil« of tlie King'a Gata ' 
which, by a College order dated Felir. 5. I70i, were Eranted to the 
I'lumian Professor. The additional " atoty" mentioned a few linea 
further on was the work of several years, and CuCes did not live to see 
it finished. 

Bentlcy in his letter to the Bbhoji of Ely (Febr. I7lO)boasta of 
" the College Gate House niis'd up & improv'd to a stately Astrono- 
inicnl Observatory, well ator'd with the best instrnmnnts in Europe," 
and in another letter (Christinas 1712) he calls this erection '•the ooni- 
uiodiuuiiust building for that ustt in Christendom, & without charging 
the College, paid for by me & my friends." In one of the articles 
against him laid before the Bishop of Ely in July 1710 he is accused of 
" applying money, which ought to bo applied only for the use of the 
Library towards buying itistmmenta for an Observatory, which ho 
eaused to be built by his own authority" — a charge which is true witli 
respect to the sextant. 

From Blomcr's "Full View of Bcntley's Letter" (July 1710) it 
appears that the " Finishing" of the observatory was then " going on 
very slowly for want of money to pay the workmen" and that Bentley's 
estimate of the expense waa less than one third " of what it'a like to 
eometo." (p. 120). 

On June fl, 1717 an order was made by the Master and Seniors 
that the payments of tlie Doctors uf the College for their degrees (£20 
per mau) should bo " for the present applied to finish the Obsorvaloij ' 
under the superintendence of Prof. 8mitli, Cotcs's successor and 1 
" CiiK liob'" of the above letter. ■ _ 

On May 30, 1793 the Vice- Chancellor (Postlcthwiute, Masttr of 
Trintt}') and the other I'lumian tnisl«os, having before them the faet 
that thd I'lumian I'Tufoasur had " neither occupied the said rooms & 
leads nor fuiailcd the cunditions for at least 50 veors" and that "the 



"Col. Robe." HuuliDiUed ■ Per 



uDdvr .Mr E<]w. Hud, Mky SB fbllowiag. 
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observatory & the instruments belonging to it were through disuse, 
neglect and want of repairs so much dilapidated as to be entirely unfit 
for the purposes intended," agreed to give up all claim to the rooms and 
leads at the King's Gate and to allow the Master and Fellows to take 
the Observatory down or convert it to any use they thought proper. 

This memorial of Bentley's zeal for the promotion of science was 
pulled down in 1797- 



LETTER XCIX. 
COTES TO JOHN SMITH. 

S'. Cambridge Novemb'. 30 1710 

I thank God we go on very well. I hope You are all 
in good health notwithstanding this very sickly season. I 
suppose my Cozen told You in his Letter, which he wrote 
on Tuesday last, that he has received the 10*** which You 
sent him. I talk'd with M^ Whiston to day & gave him 
Your advice of making a recantation, for which he thanks 
You, but will not accept it.* I have been long ago well 
satisfied y^ no advice from any private person can possibly 
have any effect upon him : I asked him therefore whether 
y*' Judgment of y*^ Convocation might not be a sufficient 
ground for him to alter his Opinions & whether he should 
not think himself obliged to desist if he should chance to 
be censured by them : He answered me in the Negative, 
unless they would prove to him that his Opinions were 
wrong. I afterwards told him y* the Church must in 3 or 
4 Yeares recover it^s Primitive purity, according to his own 
Exposition of the Revelations ; and y* therefore it would 
be perhaps adviseable for him to stay till y* time & expect 
the Issue with patience. Upon this he could not help 
discovering himself (as I imagined he would do) & told me 



" WhistOD had been expelled a month before. "Oct. 90, 1710. Hiis time M' 
Whistou was expelled as an obstinate heretick by the Heads, after he had thrice con- 
vented before them." Rud's Diary. 



y' the completion of y' Prophecy might he beleiv'd depend 
in good measure upon y* reviving of those antient Doc- 
trines in which he was at present engaged ; He bid me 
consider what answer S' Paul would have given to one y' 
fihould have dissuaded him from preaching the Gospell, 
upon this reason ; y* it was certainly foretold y' the Gospell 
should be preached to all Nations. You may easily un- 
derstand, by these Answers, upon what grounds he is so 
very resolute, I am persuaded 'tis in vain to cndi 
reclaim him till y' term of that Prophecy be expired. 



I am Your very dutifull Nephew 



4 



Pray present my humble respects to my Aunt & my 
hearty Love to my Cozen. 

On tho back of this letter besides some arithmetical computa^ons 
euch fts Mr Smitli luta written od Cotea's first two letters to him then 
are also notes for a seimoD in hia hand. 



LETTER C. 

COTES TO {ISAAC EWER.} 

S'. {Dec. 26 or 27. 17I0] 

I have this day paid to M" Medley Ten pounds & 

inclosed M' Herring's Bill for Fifty two pounds which is 

in full of Y' dues from the Jun' Bursar's Office. I cannot 

at present pay y' Interest of y' Thousand pounds not 

having Money in my hands. I hope in a very short time 

I may do it for tis reported y' the Seniors design at a 

meeting this day to order the Principal to be paid You & 

to vote two dividends & an half & to leave (after this is 

done) a Thousand pounds in Stock. Tis said y' M' Bathurst 

will be chosen Senior Bursar. D'' AyloiFc & M'' Barweli 



I 
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were talk'd of for Jun'' Bursar St Steward. I do'nt hear 
who ia to be y* Pandoxator unless M/ Eden be y' person 
inteaded. 

I am S' 

Y' faithfull freind 

& humble Servant 

Roo: Cotes. 

This letter was written on one of the above stated days as will be 
seen from the followiug entract from Rud'a Diary. "I7IO. Dec: 26 
was appointed the day for voteing Div. but when they were mett Mr 
Hanbury objected that wliatover tliey should do before the Seniority 
were filled up, {a Senior fellowship was Tiwant by the death of M' 
Mayer on Nov- 2} would be unlawful & void ; and He prevail'd, bo 
that they adjoum'd to the Chappie next morning; when Mr Cooper 
was Bwom (ho was choaen upon Mr Hawbyns'a death in Apr. before) 
and Mr Hanbury was chosen to succeed Mr Mayer. After noon they 
proceeded to vote ^ a Div. for 1708, & 2 whole ones for the 2 neit 
years. The first Moyety was paid in the Bejjrinning' of January." 
(This will ser^e to correct two or three slips in Monk's Bentley pp. 
221, 222 note.) 

Bathurat was chosen Sen. Bursar, Harwell Jun. Bursar, Wliitfleld 
Steward and Modd Pandoxator. The statutable day for swearing in 
these officers ia the day following the diet computi, so that this year 
they ought to have been swom in on Dec. 28, whereas in the Admission 
Book the date is Dec. 31 (Sunday). If this date be correct, the cause 
of the delay ia probably to be sought for in the disscnsiona with which 
the college was diatraeted. Modd had filled the office of Sen, Bursar 
since June 23, 1705 and Cotea that of Jun. Bursar aince Decemb, 19, 
1707- Xt is not unlikely that Cotes's resignation of that office waa 
connected with what had occurred at the election of officers and lecturers 
in October, when Bentley was overruled by the Seniors in all his nomi- 
niLtiona. "Tliey had taken a pique against Mr Whitfield for being so 
desirous of that oftico {the Latin Lcctureahip} & theroforo paas'd him 
by, on pretence that he had one place already {he was Steward} ; Mr 
Cotes woa also past by on the same account, & they chose Mr Pilgrim 
Lcct. Itlath. in his room." Kud's Diary. 

The sum of £1000 waa bonowed by the College in I7O6 at 5 per 
cent, to be appropriated to the repairs of the Chapel. It was advanced 
by fientley out of hb wife's fortune on a bond to his trustee Mr Isaac 
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Ewer of Lincoln's Inn (to whom tbU letter was probably addressed) 
and waa repaid by instalments in I7II1 12> 13 and 14. ConcliiBiou 
Book Sept. 6, 1706. Sen. Bursars Books. Leaeo Book p. 62. Bcnt> 
loya Letter to Bp. of Ely p. 19. Blomer's Full View p. 13?. Monks 
Bentley p. 163. Articles laid before Bp. Moore xxviii. lb. Appendix 




LETTER CL 

COTES TO IHALLEY}. 

This letter is not dated, bnt the circumstance of its being written 
npon the same aheet of paper aa Letters c, en aliews that it is sepa- 
rated by no long interval from tliem. It is clear from its contents 
Halley was the person to whum !t was addressed. 

S'. 
Tis now about two Yeares since I wTote to You, 
behalf of M' Jurin a Fellow of our College, to desire y' 
he might have Your leave to annex some of Y' Trcatisea 
to his Edition of Varenius's Geography. You was pleased 
to consent to it & to promise some additional improve- 
ments & besides a new Treatise concerning Coclestial 
Refractions. I hope You have lately received a Letter 
from him to remind You of Y'' promise, & to desire y' a 
freind of his may wait upon You for Y' Papers assoon as 
You shall have leisure to &nish 'em. He further desires if 
any new Figures must be inserted or any alterations made 
in y' old ones y' You will be pleased to send them first & 
y* You will be so kind as to send him word what he had 
best do with y^ Map of y*" Trade Winds & Variations |of 
the Compass} & whether He may take that in the Miscel- 
lanea Curiosa with the English names as they stand there. 
The greater part of Vareiiius is already printed off, we 
tlo therefore beg of You to linish Y' Papers assoon as 
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You have convenient leasure. I beg Your pardon for the 

trouble I give You. 

lam S' 

Y' much Obliged & Humble Serv* 

BoGBR Cotes. 

Jurin's edition of Yarenius dedicated to Bentley who had encouraged 
him to undertake the work hears date 1712, though a notice of it ap- 
pears in the " Memoirs of Ijiterature" for Sept. 1711. The copy of it in 
Trin. Coll. Lihrary has Cotes's autograph *'^ Donum Amicissimi £di- 
toris." 



CORRESPONDENCE OF COTES AND JONES. \ 



Waiiam Joneeborn 1680, died 1749. See life of Sir William Jomb 
(his son) liy Lord Teignmouth, where six of theao aevon letUrs of JoDes 
and one of Cotes are printed, but \BTy inaccurately. 

LETTER Cir. 
COTES TO JONES. 
S' Febr. 15. 1711 

I yesterday received Your most valuable & accept 
ble gift* togather with Y' very kind Letter I return Yon 
my most hearty thanks for "em both. You have highly 
obliged the Mathematical part of y° World by collecting 
into one Volume those curious & useful! Treatises which 
were before too much dispersed but more especially by y* 
publication of y* Analysis per iEquationee iuiinitas & the 
Methodus Differentialis. I could heartily wish y' nothing 
of S' Isaac's might be lost, I hope You will endeavour as 
You find an Oportunity to persuade him to publish some 
other Papers for I believe lie has yet many excellent things 
in reserve. About a Year & an lialf ago {when I was last 
in Town) I acquainted Mr Eaiphson y' You had some Pi 
pers of S' Isaacs in Y' hands which were communicat 
long ago to Mr Collins. I thought they might have been 
pertinent to his design of writing y' History of y* Method 
of Fluxions. I afterwards understood y' You gave him a 
sight of those Papers, & y' he thought 'cm not to be for 
his purpose, which I do now very much wonder at, if his 
intention was to do justice to S' Isaac. If y' was not hia 
Intention I think Your Preface has already sufficiently 



* A qutito volume, eiiiied by Jona, cenuinJac m 
ntitled AnalviU ptr Quanlilaliin Striei, FlHii(mt§ ae 
tJiw.>r«« Ttriii Ordwii. J.ond. 1711. 
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feated all his attempts. We are now at a stand as to S^ 
Isaac's Principia, he designs to make some few Experiments 
before we proceed any further. The first Book & y® six 
first Sections of y* Second are already printed off. The 
inclosed Paper ^ is what I wrote about 8 Yeares ago & read 
to my Auditors in our Schools in 1709. I have sent it to 
You as it relates to y® Methodus Differentialis but more 
particularly as a small acknowledgment of my gratitude 
for having received y^ and the other excellent Treatises 
from Your hands & as a token of my hearty freindship & 
sincere good will to You 

I am S' Y' most obliged freind 

& humble Servant 

K CoTBSto 

Not having heard any thing of y^ book till I saw it I 
received it with y® additional pleasure of a Surprize. 

Printed in the Gen, Diet. nr. 443. Macclesfield Carr, i. 257* 



LETTER cm. 
JONES TO COTES. 
[Extract] 
S'. London Septemb^ 17. 1711 

The paper concerning S'. Is. Newton's method of In- 
terpolation, which you have bin pleas'd to send me, being 
done so very neat, that it wou'd be an injury to the Curious, 
in these Things, to be kept any longer without it ; there- 
fore must desire you'd grant me leave to publish it in the 
Phil. Trans, you may be assur'd, that I don^t move this to 
you, without S'. Isaac's approbation, who I find is no less 



* Printefl among his Opera MUcellanta at the end of the Harmon ia Memurarum, 
pp. 23— 33. 
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willing to have it done. The new Edition of the Principj 
is what we wait for with a great deal of impatience ; tho'," 
at the same time, I believe the Book will be far more valu- 
able than if it had bin done in a hurry, Since I find the 
interruptions are necessary, and Such as will render it 
Compleat. We have nothiug considerable in hand here at 
present, only M' De Moivre's Treatise of Chance*, which 
makes a whole Transaction, he is very fond of it, & we 
may expect it well done : M"". Kaphson has printed off four 
or five Sheets of his History of Fluxions, but being shew'd 
S^ Is. Newton, (who, it seems, wou'd rather have them 
write against him, than have a piece done in that manner 
in his favour,) he got a Stop put to it, for some time at 
least. D^ Halley has almost finish'd the printing of the 
Greenwich Observations f, which will be a work of good 
use ; especially as it is now, free'd from the trifls it was 
loaded with, S', I have one thing, which I wou'd trouble 
you with further, & that is, to let rae know, what Lectures, 
or other Papers of S^ Is. Newton's, remain, in your Uni- 
versity, unpublish'd, this may be done at your leasure : 



' ■■ De Meniura Sorlin." Phil. TranM. Jan Man 

CVIII. DBiroivrc was bom at Vitri m Chsmps^e, i 

edict of Nantd, be Milled Id EDglBod. He died JNdy. 27, 1764. 

t The ObserTBtioDs here referred to ( made with a mural arc) form the 3nd Rook of 
Flamtlced's Hiiloria drUuii, publi«hed in 171*. The Ob«rvalioin coDtnined in ihe 
Int Book (nude with a aeitaal) were printed under Flamuteed's superiDlcndeace, at 
Prince Geortfe's espense, and irith a trifling eioeplion, were wrouirh' off befiireChml. 
mai, ITOT ; but in couequenee of bii nisuaderatanding with the Piinec's referees, 
which Ktm» to have arisen principally Tiom hi» ob>eclion lo prinl hi« raitalogue oC the 
Mied Stan before the Snd Book of ObservatiDnB, the tank of edilini; tbiwe part) of (he 
work was ronhded to Halley. In FUmiteed'a MS. of the ^od Book, the Ubeerruioni 
stood recorded at they were made, but Halley arranged Ihem under the head* of the 
Moon and planet* to which they relalcdi not giviof; ihe whole of the Obserraliona, bal 
relainioE onlf IhoH of such Sim. ai in passiim the meridiaa, had neuly the iMne 
risht laceniion and declination a> a planet. (See Halley's Pref. to HUl- Cat. and 
Baily'iPref. to JccoHNt u/FlnmUMJ, p, ili.) 

Some yean elapMd bGlore Flaiualeed had any other means of revengiiiK himself 
upon hi* editor, than by untpaiitig abate. At length, in April 1716, hating got poa- 
seiaion of 300 copies of his work, he separated the " very Mirr; alK(raet« 
HrvBiiona. and Ihe "corrupted CauloBue" from ihe part whii'h he 
•uperiotcndcd, and committed nearliP the whole of tliem lo Ihe flame*, " 
lo Hcavenlj Trnth." Daily, pp. 101,3^1,333. 
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LETTER CIV. 
COTES TO JONES. 

pSztract.] 

S^ {Cambridge, Sept. 30, 1711.} 

I return You my thanks for Your Letter & the Infor- 
mation You gave me concerning the State of Mathematicks 
at present in London. I shall be glad to see M*^ De Moi- 
vre's Treatise of Chance when it comes out; his things 
are always very neat and curious. We have nothing of S' 
Isaac's that I know of in Manuscript at Cambridge, besides 
the first draught of his Principia as he read it in his Lec- 
tures*, his Algebra Lectures which are printed & his Op* 
tick Lectures the substance of which is for y® most part 
contained in his printed Book but with further Improve- 
ments. I thank You for Your kind offer of recommend- 
ing my Paper to the Publick ; but I am of opinion that it 
is not of so great use as to deserve to be printed after S** 
Isaac's Methodus Differentialis. 

• •••••• 

I am very desirous to have the Edition of S^ Isaac's 
Principia finish'd, but I never think the time lost when we 
stay for his further corrections & improvements of so very 
valuable a book, especially when this seems to be the last 
time he will concern himself with it. I am sensible his 



* The folio volume marked Dd.9.46 in the Univernty Library, corresponds to this 
description, but it has the book-plate, which indicates it to have been one of Bishop 
Moore's books, given to the University by George I., in 1715. If, then, this be the volume 
which Cotes means, either the book-plate has been pasted in by mistake, or the book 
must have found its way somehow into the Bishop's library. See more of this MS. in the 
notes to the Synoptical View of Newton*8 Life, under August 1684, and Table of his 
Lectures for that year. 

Newton's presentation copies of his Optical and Algtbra Lectures, the latter in his 
own hand- writing, are still in the University Library, marked Dd.9.67 and 68. 

14 
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other Business allows him but little time for these things 
& therefore I ought not to hasten him so much as I might 
otherwise do, I am very well satisfied to wait till he has 
leasure. 

Printed in Gen, Diet. rv. 444. Macclesfield Corr, i. 258. 



LETTER CV. 
JONES TO COTES. 

Dear S*" London Octob'. 26**». 1711 

The favour of your account of S^. Isaac's papers left at 
Cambridge, I return you my hearty thanks for; And as 
you have some further Considerations about the Doctrine of 
Differences, I am assured, they cannot but be valuable ; and 
if a few Instances of the application were g^ven, perhaps it 
wou'd n't be amiss : Having tarried some time for a con* 
venient opportunity, I was at last oblig'd to send you 
Mouton's Book by the Carrier ; tho it will only satisfy you 
that D^ Gregory had but a very Slender notion of the 
design, extent, & use of Lem. 5. Lib. 3 of the Principia ; I 
hope it will not be long before you find leasure to send us 
what you have further done in this curious subject ; no ex- 
cuse must be made against the publishing of them ; Since, 
with respect to Keputation, I dare say, 'twill be no way to 
your disadvantage. 

I have nothing of news to send you ; only the Germans 
and French have in a violent manner attack'd the Philo- 
sophy of S*^ Is: Newton*, and seem resolv'd to stand by 
Cartes ; AT' Keil*, as a person concem'd, has undertaken to 
answere & defend some things, as D^ Friend*, & P'Meadf, 



• See Letter CVII. 

t Mead was concerned as the author of a work Dt imperio Solii ae Lun^ in corporm 
humantty Lond. 1704. 
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does (in their way) the rest : I wou'd have sent you y* whole 
Controversy, was not I sure that you know, those only are 
most capable of objecting against his Writings, that least 
understand them ; however, in a little time, youT see some 
of these in y® Philos. Transact. 



LETTER CVI. 
COTES TO JONES. 

[Extract.] 

The controversy concerning S"" Isaac'^s Philosophy is a 
piece of News that I had not heard of unless Muys's late 
Book be meant. I think that Philosophy needs no defence, 
especially when tis attack't by Cartesians. One M"" Green* 

m 

a Fellow of Clare Hall in our University seems to have 
nearly the same design with those German & French ob- 
jectors whom You mention. His book is now in our press 
& is almost finished. I am told he will add an Appendix 
in which he undertakes also to square the circle. I need 
not recommend his performance any further to You. 

Nov. 11*^ 1711 
Printed in Gen, Diet, iv. 444. Macclesfield Corr, i. 261. 



LETTER CVII. 

JONES TO COTES. 
D^ S^ Nov. Ib"^, 1711 

I receiv'd yours of the 11^^. instant, and am glad to find 
you've finish'd your second Paper, and do hope it will not 



• See Letter XXVII. note. 

11—2 
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be long before I receive it : I have taken this opportunity 
of p'senting you with one of IVT De Moivre's late Tracts, 
tho the Author himself, perhaps, may send you another; 
how well he has handled this subject, is what I shall not 
have time soon to consider. The Objections of y*. writers 
of the Leipsic Transactions, against the Philosophy intro- 
duced in D^ Friend's Chimical Lectures*, together with 
his answere, as also those of Wolfius, and of Af. Saurin 
of the Fr. Academy, against y®. same Philosophy, with an 
answere by lif. Keilt» are now in the Press here, and nearly 
finished, I shall not be wanting to send them you. I am 
concerned to find, by S^ Isaac, that his Book does not go 
forward, 'tis a g^eat grieveans to be so long deprived of it, 

I am, S^ very much 

Your friend and Servant 

W": Jones 

m 

S^ you need not, if you please, make known to the 
Person that brings this, that I've sent you Moivre's Book. 

To W Roger Cotes 
This 

Christian Wolf (an eminent philosopher and mathematician, bom 
1679, died 1754, at the date of this letter a Professor at Halle ; see Ten- 
nemann's Hist, of Phil, and life by Degerando in the Biographie Uni- 



* Freind*! Pr^Uetiones Chymiatf Lond. 1709, dedicated in roost complimentarj 
terms to NewtoD. 

" Nov. 15, 1711. The President in the Chair...The editors of the Acta Enulitorum 
having publbhed {September 1710,} a reflecting paper upon Dr Freind's Chymittry, a 
Discourse was now read of Dr Freind's in vindication of his book, and the principles 
therein maintained. This Discourse was ordered to be published in the Transactionfl, 
and the thanks of the Society returned to the Dr.** Journal Book of Roya] Soc. 

Freind's defence appeared in the Phil. Tram, for July — Sept. 1711, pp. 330—34*2, 
under the title of '< Prelectionum Chymicarum Vindicise in quibus objectiones in Actis 

Lips contra Vim materise Attractricem allatn diluuntur." He shews the impropriety 

of calling attraction " an occult quality/' and takes occasion to criticise some of Leibl 
niz's opinions, but uses only the initial letter of his name. (Freind afterwards, in 1726 
reprinted the article of the leipsic Reviewers, accompanied by his Answer, as an 
Appendix to the 2nd Ed. of his lectures.) A reply was published in the Acts for June 
1713, pp. 307— 314. * 

t See the remarks at the end of the Letter. 
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vereellp) in his " Aeronnetriie Elementa - . 1 709" attacked an argument 
which Keill in his Lcctione§ PhysiciB (Oxt. 1702) had advanced ia 
proof of a vacmim, founded on the fact that, abstracting from the re- 
aistnnce of the air, alt bodies fall from c<]ual heights in the same time. 
Keill answered his objections in a letter, part of which waa printed in 
the Leip^c Acts for Jan. 1710 (pp. 11 — 15), to whieh hia antagonist 
replied in the following Number (pp. 7fl — 80). A rejoinder waa 
prepared by Keill, tlie first portion of which exists in MS. among the 
Lucasian papers (a folio sheet in packet II). Tliis seems to be the 
piece to which Jones refers in the above Letter, tliough 1 do not remem- 
ber to have ever won it in print. In the 4th page of this last-men- 
tioned paper Keill proceeds to notice some of the viewa propounded by 
Sanrin in a Memoir read before the Academy of Sciences in 1709 ("Ex- 
amen d'nne difiiculte considerable proposec par M. Huyghens contre le 
Systeme Cartesian sur la cause de la Pesanteur." Memoirs for that 
year, p. 131, published in 1711. Tlie difficulty alluded to is that if 
Descartes's celestial matter circulates with the enormous velocity that it 
ought to have in order to produce the observed effects of gravity, it 
ought to hurl away all the bodies on the earth's surface — '/nippe /erat 
rapidi *eeum verratqut per aurat. He returned to the subject in a 
supplementary Memoir in 1718, in wliicli he notices the allusion which 
Malebranche in the last ed. of his " De la Recherche de la Verite' had 
made to theformer Memoir.) Joseph Saurin, born 1659, died 1737, was 
a fervent believer in the system of Vortices, the impossibilities of which 
fieem to have had a piquancy for him that stimulated his faith. lie 
frankly admits the difficulties that surround the hypothesis, and the 
course of his investigations leading him to an absurd consequence, he 
says, "il semble (ju'il n'y auroit pas d'autre parti A prendre, que de la 
digerer cette absurdity, comme on eat oblige d'eu digerer taut d'autres. . , 
dans presque tons les objeta de nos connai seances." A remark towards 
the end of his Memoir does not impress us with a favourable opinion of 
the extent of his acquaintance with the Newtonian philosophy : " 11 
(Newton) aime raieux considerer la Pesanteur comme une qualile inhe< 
rente dans les corps, & ramener les idees tant decriees de qualite occulte, 
& d'attraction." If we abandon mechanical principles, he continues, 
" nous voiU replongex de nouveau dans les ancicnnes t^nfbrea du Peri- 
patetii'me, dont le Ciel nous veiiille preserver." He started in life by 
following his father's profession of a Calvinist minister, was then carried 
off by the invited pounce of the " eagle of Meaux,' and about fourteen 
months before Jones mentioned him in this letter the malice of a poet 
threw him into a dungeon. For the events of his strange life see his 
Eloge by FontcncUe, and the Biogrsphie I'niversello. Comp. Vie de 
J. D, Boueaeau (Beuchot's Voltaire, xxxvii. 505). 
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LETTER CVIII. 
COTES TO JONES. 

[Extract.] 

I thank you for M*" De Moivre'*8 Treatise concerning 
Chance : I have not yet had leasure to go over it. M** 
Sanderson* by whom You sent it, was on Tuesday last 
elected our Mathematical Professor in the room of IVT 
Whiston. I am not perfectly acquainted with him, he seems 
as far as I can judge of him to have an extraordinary g^ood 
Genius. The want of his sight is certainly an insuperable 
disadvantage to him in several respects but I believe in 
some others he has an advantage from it. 

Nov. 25*^ 1711 

Printed in Macclesfield Corr, i. 261. 



LETTER CIX. 
JONES TO COTES. 
D' S'. London Jan. !•*: 1?}^ 

I have sent you here inclos'd, the Coppy of a Letter, 
that I found among M*^ CoUins's papers, from S^ Is. New- 
ton to one M^ Smith ; the contents thereof seems to have, 
in some measure, relation to what you are about, as being 
the application of the Doctrine of Differences to the mak- 
ing of Tables ; and for that reason I thought it might be 
of use to you, so far as to see what has bin done already : 



* *' Nov. Idi A Mandate from the Queen to make Mr Nicolas Saundenon (a blind 
man from his infancy, but who had Uught Mathematics in Christ's CoUegpe about four 
years). Master of Arts. It did not command, but only Recommended him ; and yet be 
was immediately admitted and created, without reading any Grace for it." Rud*s 
Diary, He was chosen Professor on the 20th, having six votes against his competitor's 
( Mr Hussey of Trinity ) four, and made his inauguration speech on Jan. 21 follow* 
ing. lb. 



* 
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I shew'd this to S^ Isaac, he remembers y*. he apply'd it to 
all sorts of Tables, but has nothing by him, more than 
what is printed : I have more papers of M"". Mercator's and 
others, upon this subject, tho, I think, none so material, to 
your purpose, as this. I shou'd be very glad to see what 
you have done of this kind all published ; And I must con- 
fess, that, unless you design a considerable large Volume, 
'twere much better to put them into the Transactions ; for 
that wou'd sufficiently preserve them from being lost, 
which is y*. common fate of small single Tracts ; and at y*. 
same time save the trouble and expense of printing them, 
since the subject is too curious to expect any profit by it : 
and besides, now, as the R. Society having done them- 
selves the honour of choosing you a Member*, something 
from you cannot but be acceptable to them : S' Isaac him- 
self expects those things of yours that I formerly men- 
tioned to him as your promise. 

I am, S"". your much oblig'd 

friend, & humble Serv^. 

W. JONBS. 



LETTER CIX. (bis) 

NEWTON TO J. SMITH. 

[Copy]. 

Enclosed in Letter CIX. 

S^ Trin. Coll. Cambridge, May s"*. 1676. 

I have eonsider'd y* buisiness of computing Tables of 
Square, Cube, & Sq. Sq^ Roots; and y*. best way of 
p'forming it, y*. I can think of is y*. which follows : 

If y". wo'd compute a Table to 8 decimal places, let y*. 



* Jones had himself been choeen on the same day, (Nov. 30). Cotes was not ad- 
mitted until May 20, 1714. Newtoo presided oo both occasions* 
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roots of every hundredth number be extracted to ten 
decimal places^ and then compute every tenth numb^ and 
afterwards every number by the following methods. 



»-50 

11-40 
n-dO 
»-20 
»-10 
n 

»+ 10 
11 + 20 
n + 30 
11 + 40 
» + 50 



Tab. 1. 



A 

o 
B 

h 

r 
E 
s 
F 
t 
G 

V 

H 

X 

I 

z 
L 



i 



m 
op 
m 

P9 
m 

9r 
m 

rs 

m 

St 

m 
tv 
m 
vx 
m 

xtf 
m 

m 



a 
o 



y 
P 

€ 

C 

T 

•y 

V 

e 



m 
10 



Tab. 2. 



II-.6 


4£ 




5€ 


ji-5 


5EF5 


11-4 


i\ 


Ji-S 


FS 


Ji-2 




»-l 


>i 


n 


J 


n + l 


;j 


fi + 2 


li 


11 + 3 


SF 


fi + 4 


ti 


» + 5 


5FG5 




1* 


11 + 6 


G4 




nS 


»+7 


GS 




•»« 


» + 8 


GS 




•»! 


«+9 


Gl 




•f 


11 + 10 


G 




!•» 


n + ll 


IG 




2«» 


11 + 12 


SG 



100 



iv 
100 



In the First Table, 

Let n signify every lOO*^ numb'. & F its root, wheth'. 
Square, Cube, or Sq. Square ; & n - 50, n - 40, n - 80, &c. 
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every 10^. numb'; and A^ B, C, D, &c. their roots; and 
Of Pf 9> r, &c, the differences of these roots ; & op, pq, qr, 
&c. their second differences, (that is op, the diff. of o & p, 
pq the diff. of p & 9, &e.) and m their third difference, that 
is, y^. common difference of -^o, & op, op & pq, pq & 
qr, &c. 

Further, let a, fi, 7, i, &c. signify y^ differences of these 
Roots from those next less, namely a the difference of A 
y\ root of n - 50 & y\ like root of n - 51, /3, the diff. of 
y*. roots n - 40 & n - 41, ^ the diff. of y*. roots of n & 
n - 1, 17 the diff. of y*. roots of n + 10 & n +9, &c. And 
let o, w, x> P> ^^ signify the diff. of a, /3, 7, 3, &c. And 

— the common diff. of o, v, v, p, &c. 

10 ^ ^ 

In the Second Table, 

Let n-'G, n - 5, n - 4, n - S, &c signify y*. single 
numbers, 

^E, 5E or Fs, F4,, Fs, &c. their Roots, 

5 €, ^4, ^s, ^2, &c the diff. of those roots ; 

8i 

— the common diff. of those differences for y^ ten 

100 ^ 

numbers between n ^ 5 & n -^ 5. 

And so for y^ ten numbers between n + 5 & n + 15 ; 
let G5, G4,, GS, &c. signify y^ roots ; 174, tiS, 172, &c, their 

in 

first differences, and — their second differences ; and the 

100 

like for every denarie between n - 50 & n + 50. 

This explication of the Tables being p'mis'd, you may 
compute them thus ; 
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r lOF 



Out of n, (Square] 
extract I Cube >Root, make : 
F y«. ISq. Sq.) 






10 



100 



2n 

lOF 
3n 

lOF 
4n 

m 

6000 



10« 


so«^ 

33 nt 


2n 


20ai 

3n 


50si 


3n 


SOw 

4n 


708i 
4n J 


^ 10 


55 m 
1000 



And these quantities F, st, m, s, ^, & a, being thus found, 
y*. rest are pven by Addit*". & Subduct. 

For si+mszrsj rs+m^qr, &c. st^m^iv, tv^mmvw, &c. 
Again s-i-rs^r, r-\-qrM^q, &c. s^si^t, t-iv^^v, &c. 
And F-s^E, JE-r-^A &c. F+t^G, G+u-JST, &c. 

Further 

fii III III ''• o 

10 '^ '^ 10 '^ 10 10 

Lastly l^-^- a^ €, e + p^ S, &C. ^-t^j;, ly-i; — d, &C. 

These quantities being thus computed^ in y®. first Table, 
to every 10***. number, the roots may be computed in y*. 
2^ Table to every numb^ by Addition and Subduction 
only; 

For t ■^— " D> t^ + — - K^f &c- 

o inn o ' o inn o ' 



100 



100 



?-— -lt» it-* =2j^, &C. 
^100 ^ ^ 100 ^ 



Again F - ^- Fl, Fl - ^1 - F2, &c. 

F+l^-lF, lF+2^-2F, &c. 



* 1 have added the * g^QT** I liave also corrected some other errora of trtnscripcion. 
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Thus you must proceed to five Figures on either hand, 
and then do the like in the next ten Figures, saying 

tv iv _ 

' 100 100 ' 

And the like for every Denarie between n - 50 & n + 50. 

In these Computations, Note, I**. That they must be 
done every where to 10 or 11 decimal places, if you will 
have a Table of Roots exact to 8 of these places. 

gdiy If 5^ & G5, the roots of n + 5 found two ways 
agree to 8 decimal places, it argues the whole works from 
which they were derived, to be true. And so of y*. roots 
of n + 15, w + 25, n " 5, &c. And also of y*. Terms J, * o, 
& a ; L, « *, & X, where two works meet. Let this there- 
fore be y*. Proof of y*. work. 

This S'. is w*. has occurr'd to me about your design, 
which I hope will do your business, the whole work being 
p'form*d by Addit. & Subduct : excepting y^ in y*. com- 
putation of every 100^**. number, there is required y*. 
Extraction of one root, & three divisions, to find F, o), 

8t, & m. 

S^ lam 

Your humble Serv* 

Is. Nbwton. 

The person to whom this letter is written may be conjectured to be 
^^ John Smith, PhUa-Accomptant" author of Stereometrie^ Lond. 1673. 
(He mast not be confounded with Cotes's uncle). In the Macclesfidd 
Correspondence, n. 370 — 374, there are two other letters on the ex- 
traction of roots from Newton to this same person (not to Collins, as 
there printed) dated July 24 and Aug. 27, 1675, in the former of which 
he refers to the method given in the foregoing letter. Mr J. Smith 
seems to have had a design of constructing Tables of Square, Cube and 
Biquadr. Roots, and consulted Newton as to the best mode of com- 
puting them. The Tables, if ever made, do not appear to have been 
published. The earliest Tables of Roots are Briggs's MS. Tables of the 
Square Roots of Numbers up to 1000 mentioned in Mayne's Merchant 9 
Companion (London, 1674), p. 80. 



LETTER ex. 

COTES TO J0NB8. 
Answer to Letter CIS. No date. 



S' 



I have received Your Letter with the inclosed Paper 
of S' Isaac Newton for which I return You my hearty 
thanks. His method seems to be excellently well suited 
to those particular purposes for which he design'd it, & I 
do not doubt I shall find it very curious when I have lea- 
sure to examine it to y* bottom. What I intend to print 
will make but a small Volume, I cannot say it will be big- 
ger than that of S'' Isaacs which You lately published. It 
will contain the Lectures I have hitherto read in PubUck, 
together with those which I shall read this Year, all of 
which amount to no more than Ten, for by the Statutes of 
my place I am obliged annually to make but two. I can- 
not indeed expect any profit froni the Publication, twill be 
Bufficient if y' expense of it can be defrayd. I have 
already put j* University to the charge of Types for some 
new characters which I have occasion to make use of & 
therefore for that reason as well as some others I cannot 
now draw back. What Yon mention that y" R: Society 
have chose me one of their Members is altogether a peice 
of news to me. If it be bo, I shall be very sensible of the 
Honour they have done me. That Title may recommend 
my papers to y* Publick though they be printed at Cam- 
bridge. If You insist upon my Promise of sending those 
things to You before they are printed I shall be ready to 
make it good. What I have further concerning y' sulyect 
of differences consists of Ten Propositions whereof the Six 
first arc particular & fitted for use & are sufiicient for all 
cases that coiiionly happen, the other four are general. 
You will be able to judge of my Method by y*^ tirst Propo- 
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sition which I here* send You. You may shew it to S' 
Isaac if You think it proper but I desire You would not 
shew it to others. 

I cannot so easily give You an Idea of my other peice 
concerning Logarithms but I find room enough in this 
Page to send Youf one thing out of it as a curiosity which 
may be understood independently of the rest. 

Kectificatio Logarithmic® 

— Oblata sit ig^tur Logarithmica &c. 



LETTER CXI. 
JONES TO COTES. 



Accompanying 4 copies of the Commercium Epistolicom. 

[Extract.] 
S' London Feb 6*^. 17}| 

The R. Society having order'd one of their Books for 
you, & another for IVF. Sanderson, also one for Trinity 
College Library, & one for the University Library ; I wou'd 
not miss the opportunity of paying you my respects by 
sending them : I need not tell the occasion & design of 
that Collection : you'l see readily that it affords such light 
concerning what it relates to, as cou'd not easily have bin 
discover'd any other way : and also shews that your great 
Predecessor, whose illustrious Example, I don't doubt but 
you follow, never imploy^d his time about things ordinary. 
I have no Mathematical intelligence to send you ; M''. Keil 



* The tract of which Cotee sends a specimen to Jones will be found among^ his 
Opera Mucellanea, pp. 96 — ^71. The title of it is " Canonotechnia sive Constnictio 
Tabularuin per DifTerentias." He has not copied out the proposition in thb draught of 
his letter, and therefore it will be sufficient to refer the curious reader to p. 36 of the 
work just cited. 

t Here also Cotes has not taken the trouble to transcribe the proposition. It may 
be seen in his Logometria, ( Harmonia M§ruurttrum, pp. 73, 24.) 
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thinks he has discover 'd a very easy and Practical solution 
of the Keplerian Problem*: the Problem of the Kefrac- 
tion, or that concerning y*. description of the Curve de- 
scribed by a Bay of Light in passing thro the Atmosphere, 
is here done by two different hands ; one of them endea- 
vours to apply it to Astronomical uses, yf^\ I suppose he 
has pretty well compassM. 

T am extremely pleas'd to find that S^. Isaac's Book is 
so near being finish'd: his general Scholium I presume 
hel soon send you, if 'tis not already done : and 'tis not 
less agreeable to me, to hear that your own Book is in 
such forwardness. 



P.S. I have sent to you foiur of the Comercium Epis- 
tolic. that is, one for your self, and y* other three as 
before mention'd which I desire you wou'd deliver, as from 
the Boyal Society of London. 



LETTER CXII. 
COTES TO JONES. 



[Extract.] 
S^ Cambridge Feb'. 13*** 

I have received Your obliging Letter together with 
the very agreeable gift of the Commercium Epistolicu. I 
have delivered one Copy to the University Library Keeper 
another to the Library-keeper of Our College and the 
third to M' Sanderson as from the Boyal Society. You 
may be pleasM to return our acknowledgments of the 
Favour. 

• Phil. Tram, for 1713, Vol. xxviii. pp. I— 10. 
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I am very glad to see this Peiee at length made pub- 
lick in which quicquam cuiquam detroLCtum non reperio, sed 
potius passim suum cuique tributum*. 



LETTER CXIII. 
JONES TO COTES. 

S^ London Aprill 29'**. 1713. 

Ever since I received your very kind Letter, and 
Mouton*s Book, I waited for an opportunity of sending 
you some old Manuscripts I had by me, and at last am 
oblig'd to Venture them by the Carrier ; They relate, in 
some measure, to the Method of Differences ; The folio 
one, I find, was writ by one Nath, Torperleyf, a Shrop- 
shire man, who when young was Amanuensis to Vieta, but 
afterwards writ against him; he was contemporary with 
Briggs and Harriot, and intimately acquainted with them ; 
The Book, I think, can be of no other use to you, than in 
what relates to the History of that Method, and in having 
y* Satisfaction of seeing what has bin formerly done on 
that Subject. The other Small 4*^ M.S. is a piece of Mer- 
cator's about Differences, it seems to contain no great 
matter ; nor indeed, can I be satisfied, any thing that he 
has done, or any one else, so very considerable, as to 
deserve to accompany any piece of yours ; Therefore pray 
let us have your things entire, and as soon as conveniently 
you can. 

I am mightily pleas'd to see the end of the Principia, 
and return you many thanks for the very Instructive Index, 



* Cotnmere, EpistoL p. 119, (p. 239,2nd. Ed.) These are Leibniz's words in his 
Letter to Sloane, Dec. 29, 1711, by which he unfortunately made himself a party to 
the obnoxious language of the Leipsic review of Newton's tract, ^< De Quadrature Cur- 
varum," Leips. Acts, Jan. 1705. 

t Compare MacclesBeld Conttp, ii. 5, note. 
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that you have taken the pains to add, and hope 'twill not 
be long before we shall see the Beginning of that Noble 
Book. 

I shall be in some pain till I hear that you have re- 
ceiv'd my old M:S. it being a favorite one, purely upon the 
account of some extravagancys in it, So very uncommon : 
But I shall think it safe when in your hands; I am S'. 
without reserve, your very affectionate friend and most 
humble Servant 

W: JoNBS. 



LETTER CXIV. 
COTES TO JONES. 



Dear S' 

I know not how to return You my thanks as I ought 
for Your readiness to assist me. The two Manuscripts of 
Torperly & Mercator are come very safe to my hands; 
I hope I shall return 'em to You without any damage. I 
have been lately, and am at present taken up with some 
College buisness, so that I have scarce yet had any time 
to look into 'em. If I find any thing in them of Moment, 
I believe I shall request You to let me print it with my 
own, for I would not willingly have any one lose the Credit 
due to him. 

I am glad You can approve of the Index to the Prin- 
cipia. It was not design'd to be of any use to such 
Headers as Your self, but to those of ordinary capacity. 
I hope the whole Book may be finished in a fortnight or 
three Weeks. I have lately been out of Order, or it might 
have been done by this time 

lam S' 

Your most Obliged Freind 

May 3^ 1713. and Servant R. Cotbs. 
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LETTER CXV. 
JONES TO COTES. 

Dear S'^ July ii*»* 1713 

*Tis impossible to represent to you, with what pleasure 
I receiv'd your inestimable Present of the Principia, and 
am much concem'd to find my self so deeply charg'd with 
Obligations to you ; and such, I fear, as all my future en- 
deavours will never be able to requite. This Edition is 
indeed exceeding beautifuU, and interspersed with great 
variety of admirable discoverys, so very natural to its great 
Author ; but is much more so, from the additional advan- 
tage of your excellent Preface prefixed ; which I wish might 
be got publish'd in some of the foreign Journals ; and 
since a better account of this Book cannot be given, I 
suppose it will not be difficult to get it done. 

Now this great Task being well over, I hope you'l 
think of publishing your own Papers, & not let such valu- 
able pieces lye by : 

As to w*. you mention'd in your last concerning my 
Old manuscripts, tho, for my part, I know of nothing worth 
your notice publickly in them, but if you do find any, it the 
more answers the end of my sending it, and you know 
that you may do as you please ; 

S'^Iam 

your most obedient 

humble Serv* 

W : Jones 



LETTER CXVI. 

COTES TO {WmSTON.} 
Dear Sir {March 1716} 

I have lately seen two Schemes of the great Eclipse 
the one done by Your self, the other by D'^ Halley. Yours 
being to be understood by those only who are acquainted 
15 
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with Astronomy, haa upon that account much the disad- 
vantage of the D^' with most People. I take the Liberty 
to propose another Scheme to You, which I beleive would 
give a more general satisfaction than either of the other : 
I mean a Map of that part of the Heavens in which the 
Sun will be at that time. If the sky be clear it will un- 
doubtedly be a great surprize to see the Stars, but twill be 
much more so to the Vulgar that You should be able to 
describe the Positions of 'em beforehand : this I anj apt 
to think they will look upon as a greater peicc of art, than 
to predict the Eclipse itself. By comparing the Ephcmeria 
& Globe together I find there will be three Planets \isible 
on the West of the Sun, Jupiter will be very near him, 
Venus will be about the Meridian, Mercury will lye between 
them. You have already spoken of the Moons Atmo- 
sphere, I think it would not be amiss if You desired Peo- 
ple to look if they can observe the Suns also, I mean that 
light in the Heavens which D' Gregory describes pretty 
largely in the Scholium to Prop. 8. I^ib, 2 of his Astro- 
nomy. A representation of this may be inserted in the 
Map if You think fit, that it may be known beforehand 
how tis likely to appear. You may caution those who are 
desirous to see this faint light, that they prepare their eyes 
beforehand for it, by staying in some dark place for about 
a quarter of an hour before the Sun be totally obscur'd ; 
You know it requires about that time to bring our Eyes to 
the disposition they usually have in the night time for see- 
ing faint Lights. I would further advise, if You think fit 
to set about this Project, that You do it with exactness 
that Mathematicians may not dislike it, & that Y'otir Ex- 
plications he written in a Popular way & as free as may be 
from Mathematical Terms that others may not dislike it. 
I suppose You have seen Cassini's Map & Ueflections upon 
the Eclipse of 1(393, printed in the Memoirea of the Royal 
Academy of Scicneca for that Year. If You have not yot 
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seen it, tis possible it may suggest something further to 
You. I shall not trouble You any longer upon this sub- 
ject. 

My Cozen Smith was chosen Fellow the last Elen. He 
takes his Master's Degree this next Commencement. He 
has already two Pupils & expects one or two more in a 
short time. He presents his humbl service to You ; both 
He & my self shall be oblig'^d to You, if You can assist 
Him by Your recommendation. I need not tell You, that 
as he is in all other respects well qualified for that Buiss- 
ness so he is very capable of instructing his Pupils in some 
parts of Knowledge which You & I esteem, & which very 
few Tutors in the University do at all pretend to. 

This letter was evidently written to Wbiston, who " a little before 
the fJEimoas total eclipse of the Sun, April 22, this year, 171^9 pub- 
lished two schemes* of that eclipse," in the latter of which he adopted 
Cotes's suggestions, though he makes no mention of his receiving any 
such assistance. "N.B. This most eminent eclipse, 171^9 was exactly 

foretold by M' Flam steed, D' Halley, & myself I myself by my 

lectures before ; by the sale of my schemes before & after ; by the 
generous presents of my numerous & noble audience; who, at the 
recommendation of my great friend, the lord Stanhope, then secretary 
of state, gave me a guinea apiece ; by the veiy uncommon present of 
twenty guineas from another of my great benefactors, the duke of 
Newcastle; and of five guineas at night jfrom the lord Godolphin; 
gained in all about £120. by it." See Whbton's Memoirs i. 204, 5. 



* The dtle of the fint is " A Calculation of the grreat Eclipse of the Sun, Apr. 22. 
1715, in y« momiDgi from Mr Flamsteed's Tables, as corrected accordingr to S^ Isaac 

Newton*s Theory of y« Moon in y* Astronomical Lectures ** In the 2nd, which is 

larger and fuller than the 1st, the Eclipse is calculated ** from S^ I. Newton's last im- 
provements to his Theory of ye Moon." (It is dated, April 2, 1715). In the Ist 
Whiston had neglected to avail himself of the 2nd Ed. of the Prineipia, a fact to 
which Cotes in the Letter of which we have here only the draught, may possibly have 
drawn his attention. 

Time of Eclipse at London. 



Whiston's 1st Scheme. 


His 2nd 


Halley. 


Flamsteed. 


Observed Time. 


Beginning B^ . 18' 


B*". 7 J' 


&». r 


8i». 8' 


8»'.6' 


Middle 9 . 24 


9 . 14 


9 . 13 


9 . 13^ 


9 . 10' . 4y* 


End 10 . 36 


10 . 24^ 


10 . 24 


10 . 24 


10 . 20 



15. 
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LETTER CXVII. 
COTES TO LORD TEEVOR. 
My Lord, Trinity College Cambr. Jan. lo"' 1718 

When I waited upon Your LoriZship with S' Isaac 
Newton, I remember my Lady Trevor was saying, that 
S'' John Bernard was desigu'd for our College : I have since 
heard that He will come to us very soon. I have not been 
inform 'd whether any Tutor is already provided for Him. 
If Your Lordship is not yet deterrain'd, I beg leave to 
propose one to You, His name is Smith, a Junior Fellow of 
the College. I have had tlie oportunity of an iutiinate 
knowledge of His Temper Behaviour & Learning, as He 
has been my Chamber-fellow for some yearea & as He is 
my Kinsman. I can therefore be bold to recommend Him 
to You as a person whom I think to be extraordinarily well 
qualified to satisiic Your expectation in all respects. If 
You desire to have S' John instiucted in the Mathematicks 
& the new Philoaophy : I do assure Your Lordship, I know 
no one more capable of doing it with good success, both 
on account of His very great skill in those things & His 
easy way of teaching. Your Lordship was formerly pleas'd 
to desire me to assist M' Trevor* that way: I was very 
sorry I might not do Your Lordship that service, for it 
■was not my fault that I did not. The remembrance of it 
makes me beleive You have the same views for S' John : 
I therefore thought it my duty as well to Your Lordship 
OS to my Ivinsman to write thus to You. If the appoint- 
ment of a Tutor shall be left to D' Bentley ; I know His 
opinion of Jf Smith is such, that He will think He cannot 
serve Your Lordship more, than by naming Him to You 
I am &c. 
li t 



Lord TreTor'i elileit wn anil »ucceieur i 
Trinily Cnlleire. June 19. 17U0, hi 
llie UdIIckc ■fterwmrd* Dean of Roi-lii 
he »■» iruukuii to EicWr, 



le. He WM enlerad a rdb*. 
mat Mr Nic. ClagvR. IJbn- 
I Bldiop o( St t>»>id'<, froa< 



COTES TO LORD TREVOR. 229 

The application made in this letter was successful, but before the 
formal result of it was realised, the warm heart that dictated it had 
ceased to beat, and the grave had parted the two chamber-fellows. 
Sir John Bernard was entered a Nobleman under Smith, July 6, 1716. 
Cotes breathed his last on June 5. 

Lord Trevor was one of the twelve peers created by Queen Anne in 
order to turn the balance in the House of Lords in favour of the peace 
of Utrecht. He was Chief Justice of the Common Pleas in her reign, 
but shortly after the accession of Greorge I. (Oct. 1714) he was super- 
seded at^the suggestion of Lord Chancellor Cowper> and the appoint- 
ment was bestowed on Sir Peter King. See Lord Campbell's Chan- 
cellors rv. 349 note. 592. 593. 

He married for his second wife the vndow of Sir Robert Bernard, 
a brother of Mrs Bentley, and thus became step-father to the young 
baronet Sir John. 

On the publication of the 2d Ed. of the Principia, Bentley presented 
him with a copy of it. Bentley's Corretpondence, p. 465. 



LETTER CXVIII. 

COTES TO ROBERT DANNYE. 

Containing an account of the meteor of the 6th of March 171 1 . 

The following is an extract from the Journal Book of the Royal 

Society. " March 7- 1 71? • The President in the Chair A letter 

of the late M' Roger Cotes Math. Professor at Cambridge to the 
Reverend Mr Robert Dannye jdated March 15, 1716} was produced 
as communicated by M' Jurin of Trinity Coll. Cambridge. It contained 
some very remarkable circumstances seen by him in the late wonderful 
phsenomenon seen about a twelve month since, as that about \ after 
seven there was a perfect Canopy of Rays ascending from all parts round 
the Horizon, but no where reaching to it being about 10 or 15 degrees 
high on the North Side & near forty on the Souths continuing in this 
state not above two minutes during w"^ interval several Colours appeared, 
some fainter & more permanent, others brighter but quickly vanishing, 
with several other curious remarks. This description being better circum- 
stanced than w' had before been communicated by most other observers, 
was thought worthy to be preserv'd in the Transactions." It will be 
found in the Transactions for May — August 1720. pp. 66-70, and in 
Smith's Optics (1738) Vol. i. pp. 67-70, and therefore it has not been 
thought necessary to reproduce it here. 



CORRESPONDENCE OP COTES. 

Thia letter cloaes CuWh currcapuiiilcnct! in the Trinity CoUefrc 
Collection. AnioDff tho Maccleafietil LetteiB, however, thero is one uf 
a later date, addieased to hia friend Jones only a month before fais 
death, in answer to some inquiries respecting tlie progress of his tables 
uf integrals npon which he wns employed. At the beginning of the 
year he had returned to tho aubject of the integration of rational {tac- 
tions, and in thia letter he refers exiiltingly to the success of his re- 
searches, animadverting upon a pajter of Leibniz, (Leips. Acta, 1702, 

p. 218) who was unable to integrate - . - ; . The letter is quoted by 

Smith (Harmon. Mensur. p. 113), and an extract from it is given by 
him in his account of that work printed in the Phil- Trans, for June^ 
August 1722, pp. 146-148. Leips. Acts, April 1723, pp. 163, 164. 
One of the expressions which Cutes mentions in this letter as yielding 

to his method (— — v-^; j,. where q is some power of 2), Taylor 

sent to Monmort as a challenge from himself to the mathematicians 
of the continent, without dropping any allusion to the source to which 
he was indebted for the problem. Monmort transmitted the qnestion 
to John BemoulU and Hermann, the former of whom replied (Jan. 171t*) 
by ollering to lay Taylor a wager of 50 guineas that bo would produce 
a solution within a stipulated time, but upon condition that he shonld 
in his turn propose a problem to Taylor upon the same terms. Taylor 
at once dccliued the proposal in a lengthy reply, (Contempl. PhUotoph. 
p. 100), but before it came to Bernoulli's hands, that mathematician 
apprehensive, he saj's, lest hie silence should be construed by some 
austere EngltsJimen (quidani ex soverioribua Anglis) into an acknow- 
ledgment that the prohli-'m was beyond the strengtli of foreign analysto, 
had sent faia solution, which he hod soon hit upon, for insertion in 
the Luipsic Acts (Leips, Acts, June 17iy> p- 256. BemouU. 0pp. 11, 
402). Hermann's solution appeared in the Acts for August, p. 3oL 

If an early death had not put an abrupt stop to his investigutiuns, 
Cotca would no doubt have removed the restriction with respect to th« 
value of q in the expression given above- His oiample, however, 
stimulated Demoivrc to make the attempt, which was at last crowned 
with success. See MUeellanea Anali/tica, Lond. 1730. Taylor says, 
(see Lettor cxx, and Contempl. Philoi. p. lift.) that he hiiusoir could 
prove the pomlAlily of tho integration, 



END OF COTES'S CORRESPONDENCE 



LETTERS OF TAYLOR TO PROF. SMITH. 



Brook Taylor (bom 1685, died 1731) was entered a fellow-com- 
moner at St John s College, Cambridge, in I7OI, and took the degree of 
LL.B. in 1709, LL.D. in 1714. Treatises on the Differential Calculus 
have made his name femiliar to many who can write out his Theorem 
without having any very precise idea of the personality of the dis- 
coverer of it A life of him, prefixed to his tract Contemplate PhUa- 
sophtcay was printed in 1793 by his grandson Sir W. Young. At the 
time when he wrote the following letter he was Secretary of the Royal 
Society, though, about a month before, he had sent in his resignation 
of the office to his brother-secretary Halley (CantempL Philosoph, p. 103). 
On Dec. 1, Machin was appointed to succeed him. Before the letter 
was sent off, it was read at the weekly meeting of the Society. " Nov. 
27, I7I8. The President in the chair. D' Taylor read a letter he had 
drawn up for M' Smith, Professor of Astronomy in Cambridge, re- 
questing him to communicate some curious discoveries in Geometry 
made by the late M' Cotes his predecessor & kinsman." Journal 
Book, 

LETTER CXIX. 

BROOK TAYLOR TO PROF. SMITH. 

Sir 
When I last saw your most excellent Predecessor 
M' Cotes I was so very much pleased with the account he 
gave me of some Mathematical Tracts he had thoughts of 
obliging the Publick with, particularly a Sett of Tables for 
the Squaring of Curves by the Measures of Ratio's & 
Angles, that I have not been able to forbear very fre- 
quently mentioning of them, and expressing my wishes 
that I might soon see them made publick. All Lovers of 
Mathematical Learning do heartily joyn with me in this, 
particularly the Royal Society is so sensible of the great 
usefulness of those Tables, that they have been pleased to 
order me to take this occasion to let you know that they 
shall think themselves very much obliged to you by the 
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speedy publication of them, and shall be very glad to give 
you any assiatance you may have occasion for in the doing 
of it. 

I myself, upon the memory of what W Cotes sbew'd 
me, have made some Tables of the same nature, and am 
presat by some friends to publish them, as a thing they 
say will make amends for the injury you do the Publick 
and the memory of M' Cotes in so long Buppressing his 
Papers, But I can by no means prevail upon myself to do 
this, being much more desireous to see M'' Cotes'a own 
Tables publisht by you. And I shall be very glad in any 
manner to assist you in looking over the Papers them- 
selves, and in taking care of the Press, if the convenience 
of Types should make you think it proper to print thera 
here, and your own affairs should make it inconvenient 4 
you to attend this work wholly your self. 
I am 

Sir 
Your most humble Servant 
Norfolk Street Bhook Tatloi^ 

27'" Nov': 1718 Seer 

P. S. If there be any other Papers of M' Cotes 1 
sides the Tables that are fit to be publisht and cannot I 
conveniently done so soon, the Tables, being a particular 
thing by themselves, may be printed seperate, leaving tho!»e 
other Papers to a more convenient opportunity. 



The purport of Smith's answer muy be gathered from the followio); 
extract from the Journal B<Jok of the Royal Society. 

" Dec. 11. 1718. There wns read a letter from M' Smith, in Answer 
to B letter of D' Taylor written to desire the hasteninj^ of the Edition 
of M' Cotes his Poathumous papers upon the Quadrature of Curves. 

M' Smith informs the Doctor that those papers are preparing with 
all convenient sjieed to be put in the press, & ore <lesignc<l to bo 
priuted by Subscription ; that tlie Title of ttie Book is as fuUowaL 
Harroonia Monaurarum, sive Analysis ot Synthesis 
Angulorum mensuras promotie." 



BROOK TAYLOR TO PROK. SMITH. 



LETTER CXX. 
BROOK TAYLOR TO PROF. SMITH. 
Sir 

I am very much obliged to you for the account you 
give me of your design to publish M' Cotea's Papers, and 
I am not only most ready myself, but all my acquaintance 
will do what is in their power to assist you in it. 1 have 
given your letter to D' Halley, and I dont doubt but he 
will acquaint you with the thoughts of the Royal Society 
upon it. 

The great impatience I am in to see your Book 
publisht makes me a little concerned that it must depend 
upon a Subscription. For tho such a Book as this when 
publisht cannot want purchasers; yet it will be very hard 
to find a sufficient number of Persons, who have knowledge 
enough in these studies to think it worth while to interest 
themselves in a Subscription that may turn to any account. 
And tho what you propose of having no money paid down, 
& the price being sett by the Vice chancellor, be very 
fair and easy to the Subscribers ; yet there are a great 
many Persons who will not care to subscribe without 
knowing beforehand what will be the charge. In this I 
dont only write my own sentiments, but also those of M' 
Jones, who is the best acquainted with affairs of this 
nature of any one I know, & whose character you can 
be no stranger to. He had a correspondance with M' 
Cotes upon this Subject, and would particularly be glad to 
do you any service in this matter. Upon account of what 
I have said I wish you could rather think of getting the 
Book publisht at the Charge of the University, or some 
other way. Perhaps the Royal Society would be inclined 
to do it. And it may be tried whether there may not be 
some encouragement got from the E. of Caemarvan. 
What ever be your resolution I will do you all the Service 
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I can in it. Particularly I will endeavor to get en- 
couragement from abroad by the Correspon dance I have, 
Tho' I must be so just as to tell you that 11' Cotea is but 
little known among the Foreigners, His Logometria ia 
out of their Tast, (in short none of them have judgement 
enough to know how to esteem it,) & his Preface to the 
Principia is a prejudice to hia disadvantage with them. 
Yet I dont doubt but the newness of the design will make 
them purchase the Book when it is out. 

I believe I can do all that M' Cotes has done in his 
Tables ; for I can demonstrate that any Curve may be 
squared by Measures of Ratio's and Angles, whose Abscise 



beine «, the Ordinate is in this form — — , 

where ij is any index, & ^ & A are any whole numbers affirma- 
tive or negative, & the denominator e + /«'+g'»*' + A«^&c 
consists of any number of terms. You know very well 
that the irrational forms depend upon the rational ones. 
I have a different way from W Cotcs's*, and something 
more simple, of supplying the defect in Sir Is: Newton's 
6"" form. I shall be very ready and glad to communicate 
to you any thing that I know in these matters that may 
render your Book the more compleat. I believed it might 
be some Service to the general design of it to have Tables 
of Natural Logarithms and Arcs answering to the Tangents, 
when the lladius is unite ; wherefore I have wrote to M^ 
Sharp at Little Horton near Bradford in Yorkshire, to 
know if he will undertake to make them. 

I desire you will direct to me in Norfolk Street, 
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not to Crane Court, because the Servants there neglect 

bringing me letters, and I am very seldom there. 

I am 

Sir 

Your most humble Servant 

Norfolk Street Brook Taylor 

11 Dec' 1718 

The following extracts from the Journal Book of the Royal Society 
will contribute to complete the history of the publication of the Har^ 
mania Afensurarum, 

" Dec. 18. I7I8. The President acquainted the Society that D' 
Bentley informed him that 100 Subscriptions were already procured 
for printing M' Cotes's Posthumous Works." 

^'Apr. 26. 1722... M' Smith... made the Society a present of his 
Edition of the Mathematical Works of the late M' Cotes... M' Smith 
was ordered thanks for this present." 



Among the Lucasian MSS. there are three letters finom Taylor to 
Keill (packet No. 3). The 1st dated 17 July, 17179 contains a critique 
upon Stirh'ng's Lineoe Tertii Ordinis NeiUaniancB. The following Post- 
script is added. " Pray do me the favor to put M' Innys in mind to 
send me the Leipsic Acts, & two copies of Sir Is: Newton's Op ticks, 
as soon as it is out, one bound, & another in sheets, which I must 
send to M: Monmort." 

The 2nd (26 Apr. 1719) contains the answer of Nic. Bernoulli of 
Padua (John's nephew) to a message which Keill had sent to him 
through Taylor and Monmort. Taylor says he can hardly prevail upon 
himself to forward it, *'it is so disagreable." As two of the points 
referred to in it relate more or less to our philosopher, we may possibly 
be excused for giving it a place here. It is couched in the following 
language. ^^ J'accepte la promesse de M. Keil qui est de me donner 
5 pistolles pour chaque mensonge dont je le pourrai convaincre. Si 
done M. Keil tient sa parole je gagnerai au moins 20 pistolles car je 
soutiens qu'il ne pas dit la verite 1^. lorsqu'il a dit que depuis mon 
sejour a Londres J'avois public le contraire de oe que M. Newton 
m'avoit deraontre {Cf. p. 142, note}. 2*. lorsqu'il a dit qu'on a oubli^ 
par une fautc d'Impression le mot ut dans le Scholium qui est a la fin 
du traitte de quadraturis. 3"*. lorsqu'il a dit que mon oncle (je passe 
sous silence ce qu'il dit de moy dans le meme endroit) n'entend pas le 
calcul differentiel. 4**. lorsqu'il a dit nouvelleroent dans sa lettre a 
M. Taylor that he can shew me lyes I have made for nothing. Je voos 
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piie dc luy faite notifier ces pretentions, & d'en dcmander ea reponte.' 
The last paragraph of the letter opens with the words " Since I Itare 
heard nothing from you in answer to my proposal of joyning with yon 
against Bernoulli I have drawn ap a paper*, which I think soon to 
publish hy itself." 

The 3rd (26 Aug. 1721) begins thns: "The enclosed is just come 
to me from Ahbe Conti, who desires me to convey it to you. He tetlut 
me tliat he disputes continually with the French in favor of Sir Isaac 
Neuton and the English Matlieinaticiana ; but that be can by no means 
make them sensible of the true nature of Sir Isaac's method, they nut 
yet rightly understanding what be means by first and last ratios of 

nascent and evanescent quantities I shall trouble you with no more 

at present, not hnowing liow unwelcome this little may be to you from 
me, upon account of what Bernoulli has puhlisht J out of my leltcrs lo 
Honmurt in hopes to provoke your resentments against me." Taylor 
then enters into an elaborate explanation of the offensive expression, ia 
the course of which he laahea Monmort for " betraying so private a 
letter as that was," and Bernoulli for publishing it Tlic apology 
seems to have come too late. The li-tter bears the London post-mark 
of Aug. 20, and would therefore reach Oxford on the 29th, Uie day on 
which poor Keill died. The address ia crossed. 



Francois-Mario Arouot (Voltaire) bom 1(194, died 1778- 
LETTER CXXL 
VOLTMRE TO PROF. SMITH. 



I have perus'd y' book of optics, I cannot be 4 
migbtilf pleased with a book, without Loving the authoi 



• Apolegia D. Briwli Tasior...canir,i.,.J. BrrnmUlium. (It a > reply to tbe rtuir«« 
of plairiBrisin liraughl (gainat bim in ihe " Kpi*tob pro Kminenle Matliemuico " 
Uiptic AcU, JuIt ITtG). PdiJioopk. Tran,. Murub-Mar 1719, p. 965. Jo. H«mouUi 
0pp. II.47S. It wu ihewQ bjr Jones lo Newlon before publiutlon. Se« Tajrlor'i 
tatter lo Joue*. Mace. Cinr. 1. 279, Keill wu •IreadT cnploTed On hii Ova accouM 
OD hit Epiali/la ad...jB. Benumtti. See p. IBT, anttn. 

t See Comi'* letter lo Tarlor, (Miy 12. 1731), Conumpl. Phil«: p. 134. 

:[ la Jo. BurchaTJi...KpUlrla ad...Tii<iUrr {Uiptic AcU For Miy 1721, pp. 195—328. 
Ja. BeiDoulli Opp. n, pp. 483—513), a reply lo Taylor's AiM-hgi.i. The oorda mora 
Mpecnlly referred to are u follawii " JHolre noiu, je tail un pea Je I'avit ila Ur. 
BoDDuUi qoB Mr. Keill i* belter qailified for i Champion thin for la AnalffM." 



VOLTAIEE TO PROP. SMITH. 



give me leave to submitt to j' judgement these little 
answer of mine, w'ich I have writ against some ignorant 
ennemios of S'' Isaac, Ncuton, ■whom you follow so closely 
in the path of truth and glory, 
I ara 



y most humble obed 

Servant Voltaibk. 



j Ilolel de Brie, rue Cloche- 
Perche\ Paris tlie lO"" of 
October {1730} new stile, 
M.'. Smith 

This letter was written during a eliort visit wliicli Voltaitc made to 
Paris. lie had run up from Bruasels in September, piirpositig to stay 
about a tnonth in what he calls tbo worse than Cartesian tourfn/lont of 
the French capital, but on the day of bis intended departure he bad an 
attaek of illness which detiincd him until the end of November. In 
a letter, written the day aflcr the data of the one before us, ho describes 
the plight he was in between bis two medicd attendants {" on me 
saigne, on me baigne"). Under these circumstances, added to long 
disuse of the lanpiaffc, we need not be surprised to find his English 
not quite so good as when he wrote a dozen years before during his resi- 
dence in this country. 

Tlie "little answer" is his " Reponse aus objections principales 
qu' on a faitos en Franco centre la philosophie de Newton," 8vo, Am- 
sterdam, 173!) (a defence against the attacks that had been made upon 
hia El6menM d« la PAilotophie rlt Neuton--- )738| ^nd against miscon- 
ceptions on some points in the Newtonian pbilosopby). Tlie following 
allusioae to this tract occur in his Correspniidenco. Writing to Prince 
Frederic of Prussia, " the Solomon of the North," in September, shortly 
after bis arrival in Paris, he says, " 11 a fallu d'abord, en arrivant, re- 
pondre A l>eauconp d'ubjections quo j'ai trouvees repanduoa a Paris 
centre les d^uvcrtcs de Newton. Mais ce petit devoir dont je me suis 
acquitte ne m'a point fait pcrdre de vne ce Ma}tomet {his tragedy} dont 
j'w dSja eu I'honneur d'envoyer les premices a votro altcsse royale. 
Voici deux actes u-la-fois." In a letter to Ilclvetius, dated a week 
previous to this letter to Smith, he writes, " Je ne saia comment je m'y 
prendrai pour envoyer uno courte ct modesto reponsc que j'ai faite anx 
aoti-newtoniena. Ja suis I'enfant perdu d'un parti dont M. de Bufibn 
est le chef, et je suis assez comme les eoldals qui se battent do boo ccsur 
sans trop entendre les interSts de leur prince." 

Voltaire's " Klemens de la Philosopbie de Newton, mis a la port^ 



c 



NOTE OF DUKE OF CUMBERLlSWj' • 
il« tout Ic monde" (tin: eight lost words were added by tbe bookeeUerd) 



issued from tli 
ledge. The iuipatie 
from n fit of sicknei 
the work, and they 
the 23rd chapter, i 
25th). The book 



at Amstefdaui in April, 1738, without bis know- 
ze of the booksellers could not wait for bie n^coTiery 
, or tot the alterations that he wished to make in 
mployed another hand to complete it by finishing 
id writing two additional chapters (tbe 24tli and 
'03 reprinted at Paris (with a London title-jiafrc) 
the following Jidy, accompanied with " eclaircisscmeuts" and a 26lli 
chapter on the tides, supplied by Voltaire : these he also sent to tl>c 
Dutch corsairs (as he denominates the booksellers) to be circulated with 
their edition. Before leaving Paris, in November, 1739. he tells Fre- 
deric that a new edition was called for, and he republished tbe work in 
an enlarged and otherwise altered form (17-51)*i with flattering re- 
ferences to Smith's Optics (see, for example, the eiplanation of tbe 
sun or moon appearing larger on the horizon than on the meridian. 
Part 2, ch. vin. " le docteur Smith a la gloire d'avoir enfin ttoayi U 
solution complete d'un prohleino siir Icquel les plus grands g^nies avM- 
ent fait des systemos inutiles"). Journal d^ Savuntt, 1738- Bihlio- 
ihique Fran^ita, 1738, 1739. Voltaire's Correipondanct- His Life 
in Bioffr. Unit. (Beucbot'snotc). Beuchot'a Voltaire, torn. 38. 

In a letter, written from Loyden in Feb. 1737, Voltaire saya, " Je 
pars incessamment pour achover a Cambridge mon petit coura de new- 
tonisme:" (he had been studying the Newtonian philosophy for some 
weeks under 's Gravesande at Leyden, where he had taken shelter from 
the storm that burst upon him ou the appearance of " Le Mondain "). 
But the announcement was intended only as a blind to his enemies. 
He in reality returned to his retreat at Circy, in Champagne. Some 
of his biographers state that his letters at this time were dat«d from 
Cambridge, but there are no letters so dated in his published Corr»- 
eponden 



William Anguatua, son of George IL bom 1721, died 17'i5. 
LETTER CXXII. 
DUKE OF CUMBERLAND TO PROF. SMITH, 

{.luly S. 1740}. 



I 



Doctor Smith I desire you would lose no time in pro- 
vidiog a Sea Quadrant and Telescope for to fit my eye: 



□ the rollowing jtv. 



TO PROF. SMITH. 239 

T^y baggage goes at five this afternoon; I shall be ex- 
treamly obliged to you. 

William 

Endorsed by D' Smith. " The Duke of Cumberlands Note to me." 

This note was probably written by the fhture '' butcher," when he 
was on the point of setting out to join the squadron under Sir John 
Norris, which was supposed to be destined for an attack upon the 
Spanish fleet in Ferrol. " Friday, July 4. 1740. The Duke of Cum- 
berland who had been some time at his post in the camp at Hounslow 
{he was Colonel of the Coldstream Guards} left it on a sudden, and 
arrived at Portsmouth unexpected," where he " went aboard the Victory 
Man of War as a Volunteer." — Gentleman* t Magazine^ July 1740. The 
London Evening Pott states that he set out from St James's for Ports- 
mouth at 4 in the morning. The weather proving unfavourable, the 
Admiral and the young Volunteer returned to London in September. 

The Duke was now turned 19. Smith had been in attendance 
upon him since June, 1739 {Conclusion Book, June 11). 



APPENDIX. 



Henry Oldenlturg, born lG2fl at Bremen, died Ifi77. Sfcret«rjr' 
the Royal Society- He was a friend of Milton's, 

No. I. 

OLDENBURG TO NEWTON. 

Beginning of their CorreBpondenco. 

Accompanying thia letter were a figure aud descriptiun 

tbe reflecting telescope mode fay Newton the preceding autumn Koi 

sent up " for the King's perusal " in December. 8oe Syn. View of 

Newton's Life under tlie year lfi71. 






Your Ingenuity is the occaon of this adilressc 
hand unknowne to you. You have been so generoi 
to impart to the Philosophers here, your Invention 
contracting Telescopes. It having been considered, 
examined here by some of y" most eminent in Opticall 
Science and practise, and applauded by them, they think 
it necessary to use some meanes to secure this InventioD 
from y* Usurpaon of forreiners ; And therefore have taken 
care to represent by a scherae that first Specimen, sent 
hither by you, and to describe all j' parts of y' Instru- 
ment, together w"" its effect, compared w"" an ordinary, 
but much larger, Glasse ; and to send this figure, and 
description by y* Secretary of y" R. Soc. (where you were 
lately by y* L* B"". of Sarum proposed Candidal) in a 
solemn letter to Paris to M. Hugens", thereby to prevent 
the arrogation of such strangers, as may perhaps have seen 
it here, or even «"■ you at Cambridge ; it being too 
frequent, y' new Inventions and contrivances are snatched 
away from their true Authors by pretending bystanders ; 



B letiCT la lluygrns, Jan. 1. I.tli 
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But yet it was not thought fit to send this away w^ out 
first giving you notice of it, and sending to you y* very 
figure and description, as it was here drawne up*; y^ so 
you might adde, & alter, as you shall see cause ; w^^ being 
done here w^^, I shall desire your favour of returning it 
w^^ all convenient speed, together w^^ such alterations, as 
you shall think fit to make therein. 

Though divers of y® most skillfull examiners agreed 
y* your Tube magnifyed, by measiu*e, y* object here repre^ 
sented by Af, so much, as you see, above w* a much 
greater Telescope did ; yet there were others, well versed 
also in Optic glasses, y*, though they could not disprove 

that mensuraon, yet were positive to affirm, y* y* excesse 
of magnitude did not appeare such to their eye. 

Besides it was discoursed, y* by this way of yours it 
was longsome, & difficult to find y* Object: w*** incon- 
venience yet they looked upon as possible to be remedied. 
I shall be glad, S*", to receive your speedy answer to these 
lines, and embrace all occasions to expresse my singular 

respects to your merit, as becomes 

S' 

Your hiunble Servant 

Jan. 2. 167^. Oldenburg f. 

Newton's answer, dated Jan. 6, will be found in Mace. Corr. n.311, 
and (not complete) in Birch, ni. 2, Horsley, iv. 271. Comp. Syn. View 
under that date. 



No. II. 
NEWTON TO OLDENBURG. 
S' Cambridg March 16^ 1671 ) 2 1 

The book w^ my Carrier by forgetfldnesse disappointed 
me of the last week I have now received & thank you 



* Orig, Lett. Bk. Roy. Soc. N. 1. 37. Horalejr iy. 270. 

t This is fig. 2. Tab. L Phit, Trans. March 25, 1672. Or, see Horsley iv. fig. 
facing p. 280. 

X From a copy corrected by Oldenburg (Orig. Lttt, Bk, Roy. Soc. 0. 2. 64). 
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for it. With the Telescope w** I made I have sometimes 
seen remote objects & particularly the Moon very distinct 
in those p^ of it w** were neare the sides of the visible 
angle. And at other times when it hath been otherwise 
put together it hath exhibited things not w^out some con- 
fusion. W*^^ diflTerence I attributed chiefely to some imper- 
fection that might possibly be either in the figures of 
y^ metalls or eye glasse, & once I found it caused by 
a little tarnishing of the Metall in 4 or 5 days of moist 
weather. 

One of the ffellows of o' College is making such 
another Telescope w*^ w^^ last night I looked on Jupiter & 
he seemed as distinct & sharply defined as I have seen 
him in other Telescopes. When he hath finished it I will 
examin more strictly & send you an account of its per- 
formances, ffbr it seemes to be something better then that 
w*^** I made. 

Yo' humble servant 

ThMe I. Newton* 

To Hknbt OiiDENBUBa Esq : at his house 
about thiS middle of the old PaU-maU 
in WetthnintUir, London 

"rec March 18. 71" 

In Oldenburg^s hiuid. 



No. III. 
NEWTON TO OLDENBUBG. 

March 19. 167l|2|. 
AJUr deecribing the performances of the vMlrummt mtmiwn^ tn ike laai 

letter he proceeds : 

Thb may be of some use to those that shall endeavour 
any thing in Beflexions; for hereby they will in some 
measure be enabled to judge of the goodness of their 
Instruments. And for this end you may annex these 
observations made with this last instrument to the de- 



* Orig. Lttt. Bk. Roy. Soc. N. 1. 35b 



Append.] NEWTON AND OLDENBURG. 243: 

scription of it in the Transactions of this month. But my 
answer to MT Hooks observations will not be ready for 
them, because I intend to annex to that answer some 
further explications of the Theory which I shall not have 
leisure to do this week or fourtnight. 

I am in hast 

Yo' faithfull Serv* 

Endorsed by Oldenburg: I. Newton* 

^Rec*^. 20. Ans*^. 23 comm{unicating} 
y* Comet and • sub cap. Cygni from 
Hevel." See PhiL Trans. March 25, 
1672, p. 4017. 



No. IV. 

NEWTON TO OLDENBURG. 
S' March 26**'. 1672 

About 10 days since at night I saw a dull starr south 
west of Perseus, which I now take to have beene that 
Comet of which you give me information ; But it was very 
small & had not any visible tayle which made me regard 
it noe further, & I feare it will now bee difficult to 
find itf. 

Since my last letter I have further compared the two 

telescopes &c. {See PhiL Trans. Apr. 22. 1672 p. 4032.) 

« « « ♦ » 

Thus much of these Telescopes, & at present I shall 
trouble you no further then to thanke you for your last 
intelligence, by which you have obliged 

S' 
Your faithfull servant 
I. Newton {. 

* Orig, Lett, Bk. Roy. Soc. N. 1. 36. For the first part of the letter see PtuL 
Trara. March 26, 1672, p. 4009, where <* considerable" is printed by mistake for 
" insensible.'* 

t PhU, Trant. March 25, 1672, p. 4018. 

t Lett. Bk. Roy. Soc. v. 187. Horsley ly. 27&. 

16—2 
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No. V. 

NEWTON TO OLDENBURG. 

** Asserting the advantage of reflecting telescopes aboTe refractfai^ 
ones, Sc endeavouring to remove some inconveniences in the fonner." 
Lett. Bk. Roy. Soc. v. 193. 

S' March 30. 1672 

I doubt not but Mons'. Auzout &c. {See Phil. Tr. Apr. 

22. 1672. p. 4034). 

» » » » « 

In the meane time to remedy in some measure these incon- 
veniences, I shall propound a way * of using, instead of the 
little ovall metall, a glass or crystall figured like a triangu- 
lar Prism, as you see it represented in the first scheme by 
the figure ABc. It's side 
ABba I suppose to per- 
forme the office of that 
metall by reflecting to- 
wards the eyeglasse the 

•^ ° ^\\/tf . 

light which comes from b .[\!S.\'!:::.^:::,jI 

the concave DE: which ^ 

light I suppose to enter into this Prism at its side CBbc, 
& after reflexion to emerge at the side ACca before it con- 
vene at F, the focus of the glasse. The axes of the eye- 
glasse and concave metall must be perpendicular to the midle 
of the planes ACca and CBbc. And least any colours 
should be produced by the refraction of those planes, 'tis 
requisite that the angles of the Prism st Aa & Bb bee pre- 
cisely equall : which may most conveniently be performed 
by making them halfe right angles & consequently the third 
angle at Cc a right one. The plane ABba without being 
foliated will reflect all the light incident on it ; Elspecially 
if the Prism be made of Crystall. But to exclude all un- 
necessary light, 'tis convenient that it bee all over covered 
with some blacke substance, excepting two circular spaces 




* Comp. Optic*, Book i. Put 1. Prop, wuu 
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of the planes Ae & Be for the usefoll light to passe through, 

as you see it designed in the 2^ scheme. The length of 

this Prism should bee such, that its 

sides Ac &, Be may be four-square, 

and so much of the angles ^ & 6, as 

are superfluous, ought to bee ground 

off, to give passage to as much light ^ 

as is possible from the ol^ect to the 

concave. 

There is one very considerable 
advantage of this Prism, which the 
ovall metall is not capable of, without using two eye- 
glasses, and it is, that if its sides ACea & BCeh bee 
ground convex, it will erect the object by performing the 
office of a double convex lens. The manner you have ex- 
pressed in the 3^ scheme ; where suppose G^ to be the focus 
of the concave, and F 
of the eye-glasse at 
which the rays crosse 
twice before their arri- 
vail at the eye. But it 
is convenient, that the 
first tryaUs bee made 
with Prisms whose sides 
are all of them plane. And thus much concerning Mons'' 
Auzout's considerations. 

To the queries of Mons'' Denys I answer, 1. That a Tube 
of six inches is capable of bearing an aperture (limited next 
the eye) so large, that an obstacle of i^ or l^ of an inch 
in breadth shall be requisite to intercept all the light com- 
ing from one point of the oly'ect towards the concave metall : 
But it is convenient, that the Tube bee a little wider than 
that aperture precisely requires, suppose ]^ or l|^ of an 
inch, & not more; And the whole breadth of the metall 
should not bee lesse than two inches, because its figure to- 




:::.4 
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wards the edgea will scarcely bee so true aa to bee usefulL 
And by that meanes it may also bee conveniently fastened 
to the end of the Tube on the outside, so as at pleasure to 
bee taken off & layd up close from the Air, to preaerre it 
from tarnishing. 

How the Diameter of the Tube is to bee enlarged ac- 
cording to its length, will appeare by the Table of Aperture 
and charges which I sent you in my last letter of >[arch 
the 26"'. Namely the Cube of its length should be propor- 
tionable to the square-square of its diameter or aperture at 
the metall ; so that the advantage of augmenting the length 
of Tubes is by this way far greater than by refractions, 
Trhere their length ought to bee proportional! to the square 
of the diameter of the aperture. 

2. The breadth or shortest diameter of the little oyall- 
metall for a Tube of si.t inches should not bee greater than 
^, nor lesse than J of an inch ; And the longest Diameter 
should bee to the shortest as about 10 to 7- But you may 
more exactly determine these diameters for Tubes of all 
lengths after this manner; In the 4*'' figure let AB repre- 
sent the ovall sett edg- 
wise ; DE the concave ; 
FG its axis; Gp the 
reflex of that axis; st 
the Diameter of the 
hole through which the 
light is transmitted to 
the eye ; & P the cen- 
ter of that hole. Pro- 
duce FG to IT, so that 
Gir may bee equall to Gp; erect ira & vt equall to pa &pt, 
& from ff & T draw two lines, aD & tE, to the utmost parts 
of the concave, w'^in the Tube intersecting AB m A &i B; Sc 
AB shall bee the long diameter of the ovall ; which bisect 
in X, & perpendicular to Fx erect xy & xt occurring with aD 
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& tE in y & ;?, & a meane proportional! between xy & xz 
doubled shal be the other short diameter : ffor, by viewing 
y® scheme you will easily perceive, that an ovall, described 
with those rectangular coi\]ugate diameters, is of sufficient 
big^esse to reflect all the usefull light towards the eye, if it 
be rightly placed in the Tube ; & a broader metall would 
not onely intercept too many of the best rays, but some of 
the scattering light, reflected every way from its superfluous 
parts, would fall on the eye-glasse & make the object ap- 
peare something confused & as it were in a mist. This, S^ 
is that, which in answer to your letter my present thoughts 
suggest to 

Your faithfull Servant 

I. Newton*. 



No. VI. 
NEWTON TO OLDENBURG. 
S*" Cambridge April 13. 1672. 

I herewith send you an answer to the Jesuite Pardies 
Considerations ; in the conclusion of which you may pos* 
sibly apprehend me a little too positive, but I speake only 
for myselfe. I am highly sensible of yoiur good will in com- 
municating to me such observations as occurr concerning 
my Theories or Catadioptrlcall instruments, and I desire 
you to continue that favour to me. I shall immediately 
proceed to add what I promised to my answer to Mr. Hooks 
observations, & then send it you. Mons' Uugens has very 
well observed the confusion of refractions near the edges 
of a lens, where its two superficies's are inclined much like 



• Lett, Bk. Roy. Soc. v. 193. This and some other letters have been printed by 
Horsley (Vol. IV.) from the MSS. at the Royal Society, but not so as altogether to 
supersede the necessity of their reappearance here in a more complete and accarate 
form. 
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the planes of a prisme whose refractions are in like manner 
confused. But it is not from the inclination of those super- 
ficies so much as from th^s heterogeneity of light that that 
confusion is caused: ffor by illuminating an object with 
homogeneall light, I have seen it far distincter throug^h a 
Prism than I could by light that was heterogeneaL 

I suppose, the designe of S^ Robt Moray's experiments 

b &c. {See Phil. Tr. May 20. 1672. p. 4060). 

« « • • • 

Thus far concerning S' B^ Morays proposaUs. I have 
nothing more at present unlesse to desire you, that in y^ 
letter wherein I sent you the Table of apertiures and charges 
you would change an expression concerning the six foot 
Tube where I intimated that it was none of the best in its 
kind, ffor least the friend, of whom it was borrowed, should 
thinke I depreciate it, I had rather that the expression 
should be a little intimated after this manner ; that I am 
not very well assured of its goodnesse, & therefore desire, 
that the other experiment of reading at 100 foot dbtances 
should rather be confided in. You will do me a favour to 
peruse the rest of that letter also before you conunit it to 
the presse. ffor I writ it in so much hast, that I had no 
time to review it : And by rendring my expressions more 
perspicuous or lesse ambiguous you will still oblige 

Your faithfull Servant 

I. Newton*. 



No. VII. 

NEWTON TO OLDENBURG. 
S' June 11*** 1672. 

I have sent you my Answers to IVT Hook & P. Pardies, 
w^** I hope will bring with y™ y* satisfaction w^** I promised. 



• Lett. Bk. Roy. Soc. v. 2*22. 
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And as ihetB is nothing in M^ Hooks Considerations w^ 

w^ I am not well contented, so I presume there is as little 

in mine w^^ he can excep{t} against, since you will easily 

see that I hftve industriously avoyded y® intermixing of 

oblique & glancing expressions in my discoiurse. So y^ I 

hope it will be needlesse to trouble the B. Society to 

adjust matters. However if there should possibly be any 

thing esteemed of y^ kind, I desire it may be interpreted 

candidly & with respect to the contents of M' Hooks 

Considerations, & I shall readily give way to y® mitigation 

of whatsoever y* Heads of y* R. Society shall esteem 

personall. And concerning my former Answer to P. 

Pardies, I resigne to you y* same liberty w*^^ he hath done 

for his Objections, of mollifying any expressions that may 

have a shew of harshnesse. 

Yo' Servant 

These I. Nbwton*. 

To Henrt Oldenburg Esq : at his house 
abcut y" middle of ^ old PdUrmaile 
in Westmin{s)ter London, 



No. VIII. 

NEWTON TO OLDENBURG. 

Cambridg 

S*^ July 30^ 1672 

The last week I wrote to you that y* Metall w^** you 
sent me was well for dosenesse & hardnesse but yet of a 
colour not very brisque & inclining to red. However if 4t 
be less apt to tarnish then any other mixture yet known, 
that will suflBciently recompense y* other imperfections. 
Yo" of July 16*** directed to Stoake is not yet come to my 
hands. I feare it is miscarried, and desire therefore you 
would favour me w*** y* particulars w** were in answer to 



• OHg. Lett. Bk. Roy. Soc. N. 1. 39. 



260 CORRESPONDENCE OF [Apfbto. 

y* troublesome letter* written last from Stoake, for ¥r** I 
begg yo' pardon. I send you by John Stiles 13* for the 

last quarter. 

Yo' humble Servant 

To Henbt Oldenbubq E§q : at his houte 
abotU the middle o/ths old PaU-Maile 
in Wettmintter London 

W*^ 13*. 

"Roc. July 31. 72 Answ. eodem. and repeated y« contents of my 
letter of July 16.* Mem. by Oldenbuig. 



No. VIII. (bis). 

OLDENBURG TO NEWTON. 
[Extract.] 
jSent in conformity with the wish expressed in the preceding letter. 
S*^ Lend. July 16. 1672. 

I have spoken with Mr Cock about the four foot Tube, 
which hath been ready a pretty while. He saith that the 
object-speculum (being a compound of copper, tin, tin- 
glasse, antimony and a little arsenick) is of about 6 inches 
diameter, wrought upon a tool of about 14 or 15 foot, and 
drawing 4 foot, more or less. He adds, that tis very good 
mettall, shewing the moon very well, but other objects 
faint ; perhaps for want of giving it its due charge. Tis 
lodged in a square box, with a lid at the end of it, for 
placing the speculum-plate, lodged in it, at such a dis- 
tance as shall be requisite. He offers to unpolish this 
plate again, and to send you this very Instrument for 6'^ ; 
and what alterations or emendations you shall direct to bee 
made herein upon triall, hee will make, without demanding^ 



• Dated July 13. It is printed in Gen, Diet. vii. 782. Mace. Corr, ii. 332. 

t Orig, LetuBk, Roy.Soc. N. 1. 41. 
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any more money for that labour. I intend, god permitting, 
to send by the next eonveniency of your Cambridge 
Carrier, J. Stiles, a piece of that very mettal, with the 
8* object-speculum, w*** the 4 foot Telescope is com- 
pounded off. 

As to the steely Speculum, he saith, tis a pure Venice- 
Steel, forged with much care; not melted, nor com- 
pounded with any thing ; of 3 inches diameter, but bearing 
not so good a polish. And this he is not unwilling to send 
also to you to Cambridge for your examination, and 
further directions about it. Hee saith, that tis very hard 
& tedious to grind this steely matter true*. 



No. IX. 

NEWTON TO OLDENBURG. 

For the first part of the letter eee RigaucTs Appendix to his Essay, No. 
VIII, pp. 42, 44, and the Phil. Trans, for July 21, 1673, p. 6087. 

♦ « » • » 

Pray w*** these Notes return my thanks to M. Hugens 
for his book. 

By a former letter of yo" I was a little dubious 
whether M. Slusius might not apprehend, by w^ you wrote 
to him concerning me, y* I pretended to his Method 
of drawing tangents ; untill I understood by M. Collins y* 
you signified to him y^ you thought it here of a later date, 
ffor it seems to me that he was acquainted w^ it some 
yeares before he printed his Mesolabum & consequently 
before I understood it. But if it had been otherwise 
yet since he first imparted it to his friends & y® world, it 
ought deservedly to be accounted his. As for y® Methods 
they are y* same, though I beleive derived from different 
principles. But I know not whether his Principles afford 



• Orig. Lett, Bk. Roy. Sm. O. 2. 92. 
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it so geaerall as mine w^ extend to Equations affected w^ 
surd termsy w%ut reducing them to another form. But if 
you please let this pass. 

The incongruities you speak of, I pass by. But I 
must, as formerly, signify to you y* I intend to be no 
further sollicitous about matters of Philosophy. And there- 
fore I hope you will not take it ill if you find nxe cease 
from doing any thing more in y* kind, or rather y* you 
will favour me in my determination by preventing so far 
as you can conveniently any objections or other philoso- 
phical letters that may concern me. For your profer 
about my Quarterly payments I thank you. But I would 
not have you trouble yo'self to get them excused if you 
have not done it already. And now being tired w^^ this 
long letter, I must in hast write myself 

Yo"^ humble Servant 
Cambridg. June 23. 73. I. Nbwton*. 



No. X. 

Paper given by Newton to Flamsteed at lecture in 1674. It is printed 
here as exhibiting to us, perhaps in a more vivid manner than his 
actual lectures, the philosopher descending to the level of an elementary 
teacher. 

+ 6 B ^ per reductionem fit ax ^ ab-^ bx 

a -^ w 

/ rk\ O? " flbb 

m aa -- xa seu xx m bx -^ ab. (B) « y — c fit 

^ 2cy-cc 

a' - abb a' - abb - c* 

yy - ^cy + ^c sen + Scy - 2yy. 

c c 

(y) a ^ X ni aa -^ ax m» xx. (S) «- — fit 

^ X ^ ^ cxx a + b ^ X 

€fbb -k- aab* -- aabbx 

» XT. 



* OHg. Lett, Bk. Roy. Soc. N. 1. 47. The date is in Oldenburg's hand, llie 
part of the letter which we have given here is crossed out in the MS. probably by 
Oldenburg. The whole of the letter is printed in Horsley iv. 342. 
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Jl. (a) r- +a«a? fit ^^= .a? , . 

^a + 6 -f6+a& 



(i3) J , , -f a ^x/aa-bb fity'- o6y + a66 = 0. 

aa + avaa- 66 

in. (a) v/oa-aa7 + a = ^p fit aa-aa? «a?a?-2atP + aa 

seu w ^ a, (/3) v^s : aax + 2a^a7 - jt*- a + a? = fit aa/r 
+ 2a^<!r - «r' = a' - 3aaa? + 3aa7^ - ot* seu .ra? = ^ax - aa. 

(7) y «>/ay + yy - a \/ay - yy primo fit y = \/ay - yy 
d{e}m2y 8 a. 

IV. (a) 2y = a fit y = ^a. (/3) — = o fit jr - ^ . 

('v; a/r — c^ = ac fit a? = . (0) ^ ax 

a - c ^ " cc + aac 

/F-a'cc = 0, fit ar+ wx-^aax = 0.* 

-Sr aacc 2ac — cc 2a-c 



No. XI. 

NEWTON TO OLDENBURG. 

Not. 13. 1676. 

The principal part of the letter ie printed in the Tranaactiane fcr Ja/naary 

24» 1676 : the remainder is aefoUowe: 

I have retumd you Mr Line's letter. It came to my 
hands but this week ; the Gentleman by whom you sent it 
having not yet been at Cambridge but transmitting it to 
me from Oxford. 



* From the oriflrinal paper in Newton's hand, pasted in at the beginning of Vol. 42 
of Flamsteed's MSS. at Greenwich : at the bottom are the words ** Mr Newton's paper 
given at one of his lectures, Midsummer, 1674." Flamsteed was at Cambridge from the 
end of May until July 13. He brought with him a Royal Mandate for the degree of 
M.A. which was conferred upon him on June 5. He had been admitted a pensioner at 
Jesus College Dec. 21. 1670, during a short stay he made at Cambridge on his return 
from London to Derby, when he also took the opportunity of calling upon Barrow and 
Newton. Comp. Baily, p. 29. 

1, 111 and IV (except y) will ba found in the published Algthru Leeturts (Lect. 
6 and 7), Regg. 3, 4, 5 pp. 6&— 67. 
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I had some thoughts of writing a further discours 
about colours to be read at one of yo^ Assemblies, but 
find it yet against y® grain to put pen to paper any more 
on y* subject. But however I have one discourse by me 
of y* subject written when I sent my first letters to you 
about colours & of w** I then gave you notice. This you 
may command w" you think it will be convenient if y* 
custome of reading weekly discourses still continue*. In 
y® meane while I am S' 

Yo' humble Serv»* 

Is. Newton j-. 



No. XII. 

NEWTON TO OLDENBURG. 

S"" Cambr. Noremb 30 1676. 

I intended to have sent you y® papers this week but 
upon reviewing them it came into my mind to write ano- 
ther little scrible J to accompany them : You may expect 
'em y® next week. An ancient Gentleman I met at yo^ 
Assemblies (whose name I cannot recollect,) being thick of 
hearing desired me to inquire after y® form of Mr Mace's 
Otocousticon a Musitian here; but he has not been in 
town since I came from London, but is somewhere in 
London about printing a book of Musiq:||. Yet y^ last 
week 1 had opportunity to inquire after it of his son & he 



^ " Mr Oldenburg was ordered to thank him for this offer, and to desire him to aeiid 
the said discourse as soon as he pleased." Birch, iii. 232. 

t Ort^. Lett. Bk. Roy. Soc. N. 1. 48. 

t " An Hypothesis explaining* the properties of light, discoursed of in my aeTeral 
papers." Birch, in. 248. 

n ** Muiiek*i Monument" &c. &c. Lond. 1676. Newton's name appear* in the list 
of subscribers to the work. Thomas Mace was one of the ' Clerici' or Singing Mm of 
Trinity College for more than 70 years (1635—1706). Comp. Bumey*s Hut. of Mtis. 
Vol. 3. Southey's Doctor, chapters 193-196. Cooper's Annalt ofC^mb, under year 1690. 




Appkhd.] NEWTON AND OLDENBUBG. 256 

tells'^me the farm is this. A y' smal end to put into y' ear 
BC y* length sup- 
pose two foot CD y* 
wide end suppose 
about eight inches 
over. ThetubefiZ)C 

tapers all y* way ^ 

almost eavenly like a cone only at y® great Orifice CD 
widens more, like y' end of a Trumpet. He has of 
several sizes. The biggest do y* best. If you can't 
recollect who y® Gentleman may be I suppose IVF Hill can 
tell you, for I think M' Hill was by when y* Gentleman 
spake to me, & y® Gentleman desird me to write to either 
M' Hill or you about it. 

Yo" in hast 

For Hbnbt Oldenburg Esq i at KU Is. Nbwton* 

hou96 about ff middle of r^ Old 
Pal-md in Weitmiruter London, 



No. XIII. 
NEWTON TO OLDENBUBG. 

I hope M' Linus's firiends will acquiesce in y^ late tryall 
of y* Exp* in debaitf^ for y* procurement of w*** & for send- 
ing them notice of y* event, I return you my hearty thanks^ 
as I have reason. I perceive I went upon a wrong suppo- 



* Orig, Lett. Bk. Roy. Soc. N. 1.49. 

f i.e. The Experiment on the Solar q>6Ctnim. ^ Apr. 27. The Experiment of Mr 
Newton which had heen contested by Mr Linus and his fellows at Liege, was tried 
before the Society, according to Mr Newton's directions, and succeeded, as he all along 
asserted it would do : and it was ordered, that Mr Oldenburg should signify this success 
to those of Liege* who had formerly certified, { by a letter, Dec. 15, 1675 ) that if the 
experiment were made before the Society, and succeeded according to Mr. Newton's 
assertions, they would acquiesce." Birch, nx. 313. Linus had maintained that the 
sun's image was round, and the colours arranged parallel to the axis of the prism. 
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sition in what I wrote concerning M' Boyles Exp\ The 
Papers in yo' hand I have no present need of: You nuij 
send them at yo' best leisure. Sometime this Sommer it*8 
possible I may make use of them, if I can but get some 
time to write y* other discourse about y* colours of y* Prism 
w^ I have long intended. S' I am 

Yo'^ humble & obliged 
Servant 
Cambridge. May 11*^. 1676. Is. Newton* 

Far Hbnbt Oldenburg Esq : at his house 
abotU 5^ middle of y' old Pal-mall in 
Weatmiruter London. 

Endorsed by Oldenburg : 

"Rec'*12May. 

Answ. by D' Sidnamt May 15. and sent by him his Hjrpothesis 
explaining y* properties of light ; as also his discourse about y* various 
colors exhibited by transparent substances made very thin by being 
blown into bubles or otherwise form'd into plates, altho at a greater 
thicknes they appear very clear and colorlesse. 

In my letter accompanying these papers I imparted to M' Newton 
y* particulars contain'd in M. Leibniz his letter to me of May 12 
1676. from Paris st. n." In the letter just mentioned Leibniz desired 
information on the subject of the analytical discoveries recently made in 
England, and it was in compliance with this request that Newton, at 
the pressing solicitation of Collins and Oldenbuig, drew up his celebrated 
letter of June 13. One of the questions in Leibniz's letter, of which an 
extract is printed in the Commercium Epigtclicum^ will probably snr- 

prise the modem student. The series (sin =) ^ - ^ + . . . . and its converse 

had been sent to him from this country, and he begs the &vour of a 
demonstration of them. 



* Orig, Lett. Bk. Roy.Soc. N. 1. 52. 

f Sydenham was going to Cambridge to take his M. D. degree. He iras admitted 
at Pembroke, May 17 (from Magdalen Hall, Oxford) and was made Doctor the follow- 
ing day. 
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No. XIV. 

NEWTON TO OLDENBURG. 

Accompanying his answer to Lucas (dated Aug. 18, and printed in the 

Trans, for Sept. 26). 
S' 

I have been stayed from writing to you longer then I 
intended by reason that I could not till of late meet w"* a 
day clear enough at noon-time to try some of y* experi- 
ments herein set down. And now I have not sent you an 
answer so full as I intended at first but perhaps more to y* 
purpose considering who I have to deale w^^, whose buisiness 
it is to caviU. The other buisiness you wrote to me about 
viz: about stocking us w^^ fruit trees I shall be glad to pro- 
mote. Some inquiry I have made about it, & w^^in a few 
days, when I have got some further information & dis- 
coursed it w^^ some that are most like to entertein y' pro- 
posall, I hope to give you a further account of it. In y® 
mean time I rest 

Yo' humble Servant 
Cambridge Aug : 22. 1676. Is. Newton* 

For Henbt Oldenburg Esq : at hia hotue 
about the middle of %f old Pal-maUl in 



Weetnwnster London, 



w"* care. 



No. XV. 

NEWTON TO OLDENBURG. 
S' Octob 26. 1676. 

Two days since, I sent you an answer to M. Leibnitz's 
excellent Letter. After it was gone, running my eyes over 
a transcript that I had made to be taken of it, I found 
some things w^ I could wish altered, & since I cannot now 



• Orig. Litt, Bk. Roy. Soc. N. 1. M. 

17 
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do it my self, I desire you would do it for me, before you 
send it away. 

In pag : 3. Sect : Pudet dicere.] ffor a D. Barrow tune 
Matheseoa Professore write only per amicum 

Pag : 5. Sect : At quando.] After quibuscum potest com- 
parari ; write ad quod mffidt etiam hoc ipsum unicum Jam 
descriptum Theorema ei dddti concinnetur. Pro Trinomiia 
etiam et aliis quibuadam ReguUia quasdem coticinnavi &e. 

Pag: 6. Sect: Quamvis multa.] Where you find y* 
words Gregorianie ad Circulum et Hyperbolam editia persi- 
milee, for persimiles write affinea 

Pag: 9 or 10. Sect: Theorema de.] ffor error erit 

— + — + &c. write error erit — + — + &c. 
90 140 90 194 

Pag: 6 vel 7. Sect : Quamvis multa.] about y* end of y* 
section turn plenariam into plenam or rather blot y^ word 
quite out. 

Pag : ult. vel penult. Sect : Ubi dixi]. write solutilia for 
solubilia. And if you observe any other such scapes pray 
do me y' favour to mend them. So in pag 5 or 6. Sect. 
Quamvis multa.] It may be perhaps more intellig{ib|le to 
write evOivaei for euthunsi. 

Pag 8 or 9. Sect : Per seriem.] After y* words produci 
ad multaa figuras : you may if you please add these words, 
ut et ponendo summam terminorum 1 -1. + ^-^ + ^ 

"^'^'^^^'^^ *^ ^^^^ *^ totam seriem 1 - ^ + ^ 
-^ + ^-^ + &c ut 1+ y/2 ad 2. Sed optimus qus 
usus &c 

I feare I have been something too severe in taking 
notice of some oversights in M. Leibnitz letter considering 
y* goodnes & ingenuity of y* Author & y* it might have 
been my own fate in writing hastily to have committed y* 
like oversights. But yet they being I think real oversights 
I suppose he cannot be offended at it. If you think any 
thing be exprest too severely pray give me notice & I'le 



Appbud.] NEWTON AND OLDENBURG. 269 

endeavour to mollify it, unless you will do it w*'* a word or 
two of your own. I beleive M. Leibnitz will not dislike 
y* Theorem towards y* beginning of my letter pag. 4 for 
squaring Curve lines Geometrically. Sometime when I 
have more leisure it's possible I may send him a fuller 
account of it : explaining how it is to be ordered for com- 
paring curvilinear figures w"* one another, & how y® simplest 
figure is to be found w*'* w^'* a propounded Curve may be 
compared. S*^ I am 

Yo' humble Servant 

Is. Newton*. 

Pray let none of my mathematical papers be printed 
w^'^out my special licence. 

Some other things in M. Leibnitz letter I once thought 
to have touched upon, as y^ resolution of affected aequa- 
tions, & y® impossibility of a geometric Quadrature of y* 
Circle in w*^^ M. Gregory seems to have tripped. But I 
shall add one thing here. That y® series of sequations for 
y* sections of an angle by whole numbers, w*'* M. Tschum- 
hause saith he can derive by an easy method one from an 
other, is conteined in y* one sequation w*^** I put in y* 3** 
section of y* Problems in my former letter fot cutting an 
angle in a given ratio, and in another sequation like that. 
Also y^ coefficients of those asquations may be all obteined 

,, . . w-Oxn-l n-2xn-3 n-4xn-5 

by this progression 1 x x x 

Ixn-l 2xn-2 Sxn-S 



X &c. The first coefficient being i. y* 2** 



4xn-4 



n-Oxn-l . ^H n-Oxn-l n~2xn-S _ _ 

1 X . y* 3^ 1 X X . &c. & n 

lxn-1 lxn-1 2xn-2 

being y* number by w*^'* y* angle is to be cut. as if n be 5. 



* MSS. Birch, Brit. Mus. 4294. The signature which was cut out by some felonious 
hand in 1833, has been recently restored. 
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^1 ... 5x4 3x2 1x0 ,, , . • , o. 

then y* series is 1 x — x x that is 1x5x1x0 

1x4 2x3 3x2 

& consequently y* coefficients 1.5.5. So if n be 6 y* 

• • 6^5 4x3 2x1 ^ ^, ^ . , ^ o Q ^ 
series is l x x x x o that islxox-*x*xO 

1x5 2x4 3x3 * ^ 

& consequently y* coefficients 1.6.9.2. This scrible is 
not fit to be seen by any body nor scarce my other letter 
in y* blotted form I sent it, unless it be by a friend. 

For IIenbt Oldenburg Esq: at his house 
aboiU y* middle of y* old Pctl-maU in 
Westmiruter London 



No. XVI. 
NEWTON TO OLDENBURG. 

S' 

I am desired to write to you about procuring a recom- 
mendation of us to M^ Austin y' Oxonian planter. We 
hope yo' correspondent* will be pleased to do us y* favour 
as as{nc} to recommend us to him, y^ we may be furnished 
^th yC ijgg^ sorts of Cider-fruit-trees. We desire only about 
30 or 40 Graffs for y* first essay, & if those prove for o*^ pur- 
pose they will be desired in greater numbers. We desire 
graffs rather then sprags that we may y® sooner see what 
they will prove. They are not for M' Blackley but some 
other persons about Cambridge. But ]VP Austin need only 
direct his letters to me or to M' Bainbrigg ffellow of o"" 
College. In y* mean time we return o' thanks to you & 
your ffiriend for y* good will you have already shewn us. 

M' Lucas letterf I have received, & hope to send you 
an answer y* next Tuesday Post. I thank you for your 
care to prevent their prejudicing me in y® Society, as also 



* Dr John Ikal, rector of Yeovil, who inherited a " zeal for the plantation of orchards 
for the making of cider." See Birch, iv. 235. 
t Dated Oct. 23. 
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for giving me notice of y® things miswritten in my late 
letter. In pag 3 y® words you cite should run thus. Cujus 

triplo adde Log. 0.8, siquidem sit = 10. But in 

. o 

pag 8 y* signes of y*^ series l+^-;J^-4" + i^"***^ ^® 
rightly put two + & two - after one another, it being a 
different series from y* of M. Leibnitz. But in y® next two 
or 3 lines, to prevent futiu'e mistake you may if you think 
fit, after y^ words res tardius obtineretur per tangentem 45*^, 
add these words juxta seriem nobis communicatam, 

Seing y* letter is still in yo"^ hands, you will do me y* 
favoiu* to make these further amendments 

Pag. 3 Sect [Pudet dicere] cum D. Collinsio for ad D. 
CoUinsium 

pag. 5. Exempl. 4 after y* words vel quibus libet digni- 
tatibus binomii cujuscunq: add licet non directi ubi index dig- 
nitatis est numerus integer. 

pag 6 or 7 in y® end of y® section quamvis multa I desire 
you would cross out y® words adeo ut in potestate habeam 
descriptionem omnium curvarum istius ordinis quae per 8 dcUa * 
puncta determinantur. And in y® 2^ sentence of y* next 
section I could wish these words also numero infinite multas 
were put out. 

pag 9-f-. Sect [Prceterea quoB.] for mihi quidem haud ita 
clara sunt put nondum percipio. And after a line or two 
where you see y® words et certi minor est labor , put out certe. 

By these alterations S' you will oblige 

Yo"^ humble Servant 
{Tuesday} Nov. 14 1676. Is. Newton f. 



• "data" is written by mistake for "tantum." The words here ordered to be 
crossed out are inclosed within parentheses in the letter as printed in Wallis's 3rd 
Volume, and the Commereium Epistolieum, where also teptem appears instead of octo. 
One of the points is supposed to be a double point. See Newton*s Enumeratio Lin. 
Tert. Ord. 

t The place referred to is in p. 10. 

: MSS. Birch, Brit. Mus. 4294. 
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Just now I received Yo'^ packet conteining two books 
from W Boyle. That for D' Moor shall be conveyed to 
him. For the other I shall return my thanks to y' noble 
Author. 

For Henrt Oldenburg Esq : at his house 
about if middle of y* old Pahnail in 
Westminster 

Endorsed by Oldenburg : " Rec. Nov. 15. 76. 
written to D' Beall about part of y* contents 
of this letter. Nov. 16. 76. Answ. Nov. 
25. 76." 

In another letter to Oldenburg written on the following Saturday, 
he says : ^' I promised to send you an answei^ to Mr Lucas this next 
Tuesday, but I find I shall scarce finish what I have designed, so as to 
get a copy taken of it by that time, and therefore I beg your patience a 
week longer." Mace. Corr. n. 405. The answer was accordingly sent 
on the 28th. All that is known respecting it is derived from Lucas's 
rejoinder. See 8yn, View of Newton's Life, under Nov. 28, 1676, 
note. 



No. XVII. 
NEWTON TO DR JOSHUA MADDOCK. 

Maddock had sent Newton some specimens of a new branch of 
optics, devoted to the consideration of the properties of dark rays. 
Such a system would afford relief to those commentators who are em- 
barrassed by expressions like /mcXa/m^ev Sp€/3o^^ fieKaiva aTyXiy, and 
atrum lumen. There was a person of that name at Jesus College, who 
took the degree of B. A. in 1661. 

Vir dignissime, 

Speeimina ilia optica, qu8B pro humanitate tua ad me 

nuper misisti, tantam in his rebus peritiam ostendunt, ut 

non possum quin doleam incertitudinem principiorum qui- 

bus omnia innituntur. Etenim quieri potest, an sint in 

rerum natura radii tenebrosi, et, si sint, an radii illi, 

secundum aliam legem refringi debeant, quam radii lucis. 

Defectu experientisD, nescio prorsus quid de his prineipiis 

sentiendum sit. Neque huic difficultati toUend», quam et 
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tute ipse indigitasti facile adfuerit Tiberius*. At positis 
ejusmodi radiis, una cum lege refractionis quam tu assu- 
mis, Cflstera recte se habent ; neque propositiones tantum 
utiles sunt ac demonstrationes artificiossB, sed, et quod 
m%jus est, omnia nova proponis, quae opticam, altera sui 
parte, auctura sunt, si modo defectus experientias in stabi- 
liendis principiis tuis aliquo demum modo suppleri possit. 
Interim, quod me meditationum tuarum perquam subtiliuia 
participem fieri dignatus sis, gratias ago. Vale I 

Tui studiosissimus, 
Trin. Coll. Cant. Feb. 7, 167f . L NEWTONf. 

For his honoured friend Joshua Maddoce, 
Doctor of Physic at hia hotue in Whit- 
church in Shropshire, 



No. XVIII. 
NEWTON TO HOOKE. 

One Dominico Casparini an Italian Doctor of Physick 
of the City of Lucca has composed a Treatise of the 
Method of administring the Cortex Peruviana in Fevers, 
in which he particularly discusses whether it may be admi- 
nistred in Malignant fevers and also whether in any fevers 
before the fourteenth day of the Sickness. Upon the 
fame of the Royal Society spread every where abroad, he 
is ambitious to submit his discourse to so great and 
Authentick a Judgment as theirs is, and thereupon 
desired another D*^. of Physick of his Acquaintance in 
Italy to write to his Correspondent an Italian in London, 
to move that the Society would give him leave to dedicate 



* Allusion to Tiberius*8 peculiarity of vision. " Cum praBgrandibus oculis, et qui, 
quod minim esset, noctu etiam et in tenebris viderent, ted ad breve." Sueton. Tib. 68. 
Comp. Plin. Nat. Hist. xi. S4. 

•f- Printed at the end of a Funeral Sermon on the death of Daniel Maddock by 
£. Latham, M.D. Lond. 1745 : and Gentleman*s Mag. Aug. 1782. 
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his Book to them. The said Italian beings come from 
London hither before the Arrival of the Letters, upon 
the receipt of them applied himself to me and I promised 

him I would desire you to acquaint the Society with his 
Hequest. If you please to send their Answer to me, the 
Italian here will convey it into Italy. 

For the trials you made of an Experiment suggested 
by me about falling bodies*, I am indebted to you <:hii.nlf<^ 
which I thought to have returned by word of mouth, but 
not having yet the Opportunity must be content to do it 
by Letter &cf. 

Trinity College Decemb. 3^ 1680. 



William Briggs, born about 1650, succeeded Tenison in his fellow- 
ship at Corpus Christ! College, 1668. A.M. 1670. M.D. 1677. See 
Masters's Hist, of Corp. p. 249. 

No. XIX. 
NEWTON TO BRIGGS. 

I have perused yo' very ingenious Theory of Vision J 
in w^** (to be free w*** you as a friend should be) there 
seems to be some thingfs more solid & satisfactory^ others 
more disputable but yet plausibly suggested & weU de> 
serving y® consideration of y® ingenious. The more satis- 
factory I take to be your asserting y* we see w^ both 
eyes at once, yo' speculation about y® use of y* mvsculuB 
obliquua inferior , yo"" assigning every fibre in y® optick nerve 
of one eye to have its correspondent in y* of y* other. 



* See Synoptical View of Newton's Life under the year 1679 (note). 

•f- Roy. Soc. Letter Booky viii. 139. Hooke's Answer, dated Dec. 18, is (pven lb. 
140. Compare Birch, iv. 61. 

^ " A New Theory of Vuion '* read at the meeting of the Royal Society, March 16« 
1682, and printed in Hooke's Vhilinaphical CoHeetums for that month. A paper in con- 
tinaation of it, ^* with an examination of some late objections," appeared in the Phit, 
Traru. for May 1683. 



Append.] NEWTON AND BRIGGS. 265 

- • 

both w^'^ make all things appear to both eyes in one & 

y® same place & yo'^ solving hereby y* duplicity of y* object 
in distorted eyes & confuting y^ childish opinion about y^ 
splitting y® optick cone. The more disputable seems yo' 
notion about every pair of fellow fibres being unisons to 
one another, discords to y® rest^ & this consonance making 
y* object seen w"* two eyes appear but one for y® same 
reason that unison sounds, seem but one sound. I did 
think to have sent you what I fancy may be objected 
against this notion & so staid for time to write it down, 
but upon second thoughts I had rather reserve it for dis- 
course at o' next meeting : and therefore shall add only 
my thanks for yo'^ kind letter & p'^sent. 

S^ I am 
Yo' much obliged & humble servant 
Trin. Coll. Cambridge June 20*^ 1682. Is. Newton*. 

For his Jumoured jfriend D' William Briggs 
(U hia house in Suffolk Street in London, 



No. XX. 
NEWTON TO BRIGGS. 

For hiB Hon** ffiriond D' W" Briggs. 

Though I am of all men grown y® mos^ shy of setting 
pen to paper about any thing that may lead into disputes 
yet yo'^ friendship overcomes me so far as y* I shall set 
down my suspicions about yo^ Theory, yet on this con- 
dition, that if I can write but plain enough to make you 
understand me, I may leave all to yo' use w*^out pressing 
it further on. For I designe not to confute or convince 



* From the original in the British Museum, Add. MSS. 4237. fol. 32. Part of this 
letter is lithographed in C. J. Smith's HUt. and Lit. CuriositieMt Lond. 1840. 
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you but only to present & submit my thoughts to yo' 
consideration & judgment. 

First then it seems not necessary that the bending of 
y® nerves in y® Thalamus optieus should cause a differing 
tension of y* ffibres. ffor those 'w*'' have y* further way 
about, will be apt by nature to grow the longer. If 
y' arm of a tree be grown bent it follows not that the 
fibres on y" elbow are more stretcht then those on the 
concave side, but that they are longer. And if a straight 
arm of a tree be bent by force for some time, the fibres on 
y* elbow w*^** were at first on y' stretch will by degrees 
grow longer & longer till at length the arm stand of it's 
self in y^ bended figure it was at first by force put into, 
that is till y^ fibres on y^ elbow be grown as much longer 
then y^ rest as they go further about, & so have but the 
same degree of tension w^^ them. The observation is 
ordinary in twisted Codling hedges, fruit trees nailed up 
against a wall &c. And y^ younger & more tender a tree 
is the sooner will it stand bent. How much more there- 
fore ought it to be so in that most tender substance of y* 
Optick nerves vf^^ grew bent from y* very beginning ? And 
whether if those nerves were carefully cut out of y* brain 
& outward coat & put into brine made as neare as could 
be of the same specific gravity w"* y* nerves, they would 
unbend or exactly keep the same bent they had in y^ 
brain may be worth considering, ffbr though y* strength 
of a single fibre upon the stretch be inconsiderably little, 
yet all together ought to have as much strength to unbend 
y* nerve, as would suffice by outward application of y* 
hand to bend a straight nerve of y® same thickness, the 
dura Mater being taken ofi; 

IdT Sheldrake* further suggests wittily that an object 
whether the axis opticus be directed above it, under it, or 



* A Fellow of Corpus, 7 yean senior to Newton. 
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directly towards it, appears in all cases alike as to figure & 
colour excepting that in y® 3^ case tis distincter, w** pro- 
ceeds not from y* frame of y® nerves but from y* dis- 
tinctness of y® picture made in y® Retina in that case. 
But in y* first case where y* vision is made by y* fibres 
above & second where tis made by those below, the object 
appearing alike : he thinks it argues that the fibres above 
& below are of y® same constitution & tension, or at least 
if they be of a difiering tension, that that tension has no 
effect on y^ mode of vision, but I understand you are 
already made acquainted w^ his thoughts. 

It may be further considered that the cause of an 
objects appearing one to both eyes is not its appearing of 
y® same colour form & bigness to both, but in y' same 
situation or place. Distort one eye & you will see y® 
coincident images of y® object divide from one another & 
one of them remove from y« other upwards downwards or 
sideways to a greater or less distance according as y® 
distortion is; & when the eyes are let return to their 
natural posture the two images advance towards one 
another till they become coincident & by that coincidence 
appear but one. If we would then know why they appear 
but one, we must e{nj quire why they appear in one & y" 
same place & if we would know y® cause of that we must 
enquire why in other cases they appear in divers places 
variously situate & distant one from another, ffor that 
w^^ can make their distance greater or less can make 
it none at all. Consider whats the cause of their being in 
y® same altitude when one is directly to y® right hand y* 
other to y® left & what of their being in y^ same coast or 
point of y* compas, when one is directly over y® other : 
these two causes joyned will make them in y' same altitude 
& coast at once that is in y^ same place. The cause 
of situations is therefore to be enquired into. Now for 
finding out this y^ analogy will stand between y^ situations 
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of Bounds & the situations of visible things, if we wiU 
compare these two senses. But the situations of sounds 
depend not on their tones, 1 can judge from whence an 
echo or other sound comes tho I see nut y' sounding 
body, & this judgment depends not at all on y' tone. I 
judge it not from east because acute, from west because 
grave : but be y' tone what it will I judge it from hence or 
thence by some other principle. And by that principle I 
am apt to think a blind man may distinguish unisons one 
from another when y^ one is on hia right hand y* other on 
his left. And were our ears as good & accurate at distin- 
guishu]g y" coasts of audibles as our eyes are at distin- 
guishing y" coasts of visibles I conceive we should judgje no 
two sounds the sarae for being unisons unless they came so 
exactly from y* same coast as not to vary from one another 
a sensible point in situation to any side. Suppose then you 
had to do with one of so accurate an ear in distinguishing 
y^ situation of sounds, how would you dcale with him ? 
Would you tell him that you heard all unisons as but one 
sound? He would tell you he had a better ear then so. 
He accounted no Sounds y' same w^*" differed in situation: 
& if your eyes were no better at y' situation of things then 
your cars, you would perhaps think all objects y* same, w"* 
were of y* same colour. But for his part he found y' y* 
like tensiou of strings & other sounding bodies did not 
make sounds one, but only of y* same tone : & therefore 
not allowing the supposition that it does make them one, 
the inference from thence that y' like tension of y' optick 
fibres made y' object to y" two eyes appcarc one, he did not 
think himself obliged to admit. As he found y' tones 
depended on those tensions so perhaps might colours, but 
the situation of audibles depended not on those tensions, & 
therefore if the two senses hold analogy with one another, 
that of visibles docs not, & consequently the union of 
visibles as well as nudiblcs which depends on the agreement 
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of situation as well as of colour or tone must have some 
other cause. 

But to leave this imaginary disputant, let us now 
consider what may be y* cause of y® various situations 
of things to y* eyes. If when we look but w*'* one eye it 
be asked why objects appear thus & thus situated one to 
another the answer would be because they are really so 
situated among themselves & make their coloured pictures 
in y® Retina so situated one to another as they arc & 
those pictures transmit motional pictures into y® sensorium 
in y® same situation & by the situation of those motional 
pictures one to another the soul judges of y® situation of 
thingfs without. In like manner when we look with two 
eyes distorted so as to see y^ same object double if it 
be asked why those objects appeare in this or that situation 
& distance one from another, the answer should be because 
through y* two eyes are transmitted into y* sensorium two 
motional pictures by whose situation & distance then from 
one another the soule judges she sees two things so situate 
& distant. And if this be true then the reason why when 
the distortion ceases & y® eyes return to their natural 
posture the doubled object grows a single one is that the 
two motional pictures in y® sensorium come together & 
become coincident. 

But you will say, how is this coincidence made? I 
answer, what if I know not? Perhaps in y* sensorium, 
after some such way as y* Cartesians would have beleived 
or by some other way. Perhaps by y* mixing of y® marrow 
of y* nerves in their juncture before they enter the brain, 
the fibres on y* right side of each eye going to y* right 
side of y" head those on y* left side to y* left. If you 
mention y* experim* of y* nerve shrunck all y* way on one 
side y^ head, that might be either by some unkind juyce 
abounding more on one side y* head y** on y* other, or by 
y® shrinking of y* coate of y* nerve whose fibres & vessels 
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for nourishment perhaps do not cross in y* juncture aa y* 
fibres of y* marrow may do. And its more probable y* y* 
stubborn eoate being vitiated or wanting due nourishment 
shrank & made y® tender marrow yeild to its capacity, 
then that y^ tender marrow by shrinking should make 
y* eoate yeild. I know not whether you would have y* 
succus nutricius run along y® marrow. If you would, 'tis an 
opinion not yet proved & so not fit to ground an argument 
on. If you say y* in y* Camselion & ffishes y* nerves only 
touch one another without mixture & sometimes do not so 
much as touch ; 'Tis true, but makes altogether against you. 
ffishes looke one way with one eye y^ other way with y* 
other: the ChamaBlion looks up w*** one eye, down w^ 
t'other, to y* right hand w*"* this, to y* left w*** y*, twisting 
his eyes severally this way or that way as he pleases. And 
in these Animals which do not look y® same way w^ both 
eyes what wonder if y* nerves do not joyn? To make 
them joyn would have been to no purpose & nature does 
nothing in vain. But then whilst in these animals where 
tis not necessary they are not joyned, in all others w^^ look 
y* same way w*^ both eyes, so far as I can yet learn, they 
are joyned. Consider therefore for what reason they are 
joyned in y* one & not in the other. fFor God in y* frame 
of animals has done nothing w^out reason. 

There is one thing more comes into my mind to object. 
Let y* circle D J represent 
the Retina, or if you will the 
end of y* optick nerve cut 
cross. A the end of a fibre 
above of most tension, C y* 
end of one below of least 
tension. D & G y^ ends of 
fibres above on either hand 
almost of as much tension as 
Af F & J the ends of others 
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below almost of as little tension as C. E y^ end of a fibre 
of less tension then A or G & of more then C or. /. And 
between A& C, G&J there will {be } fibres of equal tension 
w^^ E because between them there are in a continual 
series fibres of all degrees of tension between y® most 
tended at A & G & least tended at C & /. And by the 
same argument that 3 fibres E, B & H of like tension 
are noted let the whole line of fibres of the same Degree 
of tension running from E to H he noted. Do you now 
say y* y* reason why an object seen w*** two eyes appears 
but one is that y* fibres in y* two eyes by w*^ 'tis seen are 
unisons? then all objects seen by unison fibres must for 
y® same reason appear in one & y® same place that is all y® 
objects seen by the line of fibres E B H running from one 
side of the eye to y^ other, ffor instance two stars one to 
y* right hand seen by y* fibres about H, the other to y* left 
seen by y® fibres about E ought to appear but one starr, 
& so of other objects, ffor if consonance unite objects 
seen w^^ the fibres of two eyes much more will it unite 
those seen w*^ those of y* same eye. And yet we find it 
much otherwise. What soever it is that causes the two 
images of an object seen with both eyes to appear in y^ 
same place so as to seem but one can make them upon 
distorting y^ eyes separate one from y® other & go as 
readily & as far asunder to y® right hand & to y^ left as 
upwards & downwards. 

You have now y* summ of what I can think of worth 
objecting set down in a tumultuary way as I could get 
time from my Sturbridge ffair friends. If I have any 
where exprest myself in a more peremptory way then 
becomes y® weaknes of y® argument pray look on that as 
done not in earnestness but for y® mode of discoursing. 
Whether any thing be so material as y* it may prove any 
way useful to you I cannot tell. But pray accept of it 
as written for that end. ffor having laid Philosophical 
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speculations aside nothing but y* gratification of a friend 
would easily invite me to so large a scribble about things 
of this nature. 

S' I am 
Yo"^ humble Servant 

Trin. Coll. Cambr. Sept. 12*^. 1682. Is. Newton*. 



No. XXI. 
NEWTON TO BRIGGS. 

Isaacus Newtonus Doctori Gulielmo Briggio. 
Vir Clarissime, 
Hisce tuis Tractatibusf duas magni nominis scientias 
uno opere promoves, Jnatamiam dico & Opticatn. Or- 
gani enim (in quo utraque versatur) artificio summo con- 
structi diligenter perscrutaris mysteria. In hujus dis- 
sectione peritiam & dexteritatem tuam non exiguo olim 
mihi oblectamento fuisse recorder. Musculis motoriis 
secundtim situm suum naturalem elegant^r a te expansis, 
cffiterisque partibus coram expositis, sic ut singularum usus 
& ministeria non tam intelligere liceret quam cemere, 
effecerat dudtim ut ex cultro tuo nihil non accuratum 
sperarem. Nee spem fallebat eximius ille Tractatus Ana- 
tomicus, quern postmoddm cdidisti. Jam praxeos hujus 
a/r/ot/3ecai; pergis ingeniosissima Theori^ instruere & exor- 
nare. Et quis Theoriis condendis aptior extiterit, quam 
qui phaBnomenis accurate observandis nav^t operam? 
Nervos opticos ex capillamentis varii tensis constare sup* 
ponis, eaque magis esse tensa quas per iter longius porri- 
guntur; ex diversIL autera tcnsione fieri ut objectorum 
partes singulse non coincidant & confundantur inter se, sed 



• From the original in the British Museum, Add. MSS. 4237. fol.34. 

t i. e. Opthalmographiay Cantab. 1676 (2nd Ed. I^nd. 1687) and his Thwy of 
Vision. 
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pro situ suo natural! diversis in locis appareant ; & capilla- 
mentis amborum oculorum aequali tensione factis concordi- 
buSy geminas objectorum species uniri. Sic ex tensione 
chordarum, qu& soni vel variantur vel concordant in Mu- 
sic^, colligere videris quid fieri debet in Optica. Simplex 
etcnim est Natura, & eodem operandi tenore in iramensli 
effectuum varietate sibi ipsa constare solet. Quanto vero 
magis in sensuum cognatorum causis ? Et quamvis aliam 
etiam horum sensuum analogiam suspicari possim, ingenio- 
sam tamen esse quam tute excogitasti, certe nemo non 
lubenter fatebitiu*. Nee inutilem censeo Dissertationem 
ultimam quSL diluis objectiones. Inde Lector attentus & 
plenitis intelliget Hypothesin totam, & in qusestiones incidet 
vel tuis Meditationibus illustratas, vel novis experimentis 
& disquisitionibus posthac dirimcndas. Id quod in usum 
cedet juventuti Acaderaicse, & provectiores ad ulteriores in 
Philosophia progressus manuducet. Pergas itaque, vir 
ornatissime, scientias hasce prsdclaris inventis, uti facis, 
excolere ; doceasque difficultates causarum naturalium tam 
facile solertia vinci posse, quam solent conatibus vulgari- 
bus difficulter cedere. 

Dabam CarUabriffice 7 KaL Maii. Vale*. 

1685. 
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Paper of Directions given by Newton to Bentley, re8|>ecting the Books 
to be read before entering upon the Principia. Date probably 
about July 1691. 

In 1691 the vigorous mind of Richard fientley, who was then in his 
30th year, was attracted to the revelations which the Principia had 
announced to the philosophical world some four years before> and with 



* This letter is prefixed to the Latin Version of Briggs's Thwry of Vnion (made at 
Newton's request) Lond. 1685. 

18 
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the view of making himself acquainted with the ^ Great Charter of 
Modem Science," as that immortal work is called by Dr Whewell, he 
applied through his friend W. Wotton to John Craige^ a mathemati- 
cian of some eminence, for advice as to the course of reading to be fol- 
lowed preparatory to the study of the volume itself. The appalling 
list of authors which Craige sent him (June 24, 1691 ; see Bentlev's 
Corresp. p. 736) probably induced him to repair to the fountain head, 
and the paper now before us was the result of that step. 

That Bentley studied the Principia to some purpose was shewn by 
his two last sermons at the Boyle Lecture (founded by the Will of 
Robert Boyle, who died Dec. 31, 1691) in November and December of 
ihe following year, which led him to consult our philosopher again 
upon some points that arose in them requiring elucidation. See New- 
ton's four Letters to Bentley in 1692 and 1693. (Bentley's Corresp.) 

Next after Euclid's Elements the Elements of y* Conic 
sections are to be understood. And for this end you may 
read either the first part of y* Elementa Curvarum of John 
De Witt, or De la Hire's late treatise of y* conick sec- 
tions, or D' Barrow's epitome of Apollonius. 

For Algebra read first Barth|ol}in's introduction & 
then peruse such Problems as you will find scattered up & 
down in y* Commentaries on Cartes's Geometry & other 
Alegraical [8ic\ writings of Francis Schooten. I do not 
mean y^ you should read over all those Commentaries, but 
only y* solutions of such Problems as you will here & there 
meet with. You may meet with De Witt's Elementa 
curvarum & Bartholin's introduction bound up together 
w*** Carte'^s Geometry & Schooten's commentaries. 

For Astronomy read first y* short account of y' 
Copemican System in the end of Gassendus's Astronomy 
& then so much of Mercator'^s Astronomy as concerns y* 
same system & the new discoveries made in the heavens 
by Telescopes in the Appendix. 

These are sufficient for understanding my book : but if 
you can procure Hugenius's Horologium oscillatorium, the 
perusal of that will make you much more ready. 

At y* first perusal of my Book it's enough if you under- 
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stand y* Propositions w*^ some of y* Demonstrations w*^^ 
are easier then the rest. For when you understand y* 
easier they will afterwards give you light into y* harder. 
When you have read y® first 60 pages, pass on to y* 3** 
Book & when you see the design of that you may turn 
back to such Propositions as you shall have a desire to 
know, or peruse the whole in order if you think fit*. 

Memorandum 
by Bentley. 
"Directions from M' Newton by his own Hand" 



No. XXIII. 

NEWTON TO LOCKE. 

The first few lines of the letter are wanting. Locke had sent him 
some of Boyle's red earth, which that philosopher had a recipe for 
combining with mercury so as to " multiply" gold. In a letter written 
on the 2nd of the following month, Newton " dissuades" Locke " from 
too hasty a trial of this recipe," which he states to be " imperfect and 
useless." Lord King's Life of Locke^ i. 412. 

as I can. You have sent much more earth then I ex- 
pected. For I desired only a specimen, having no inclination 
to prosecute the process. For in good earnest I have no 
opinion of it. But since you have a mind to prosecute it 
I should be glad to assist you all I can, having a liberty of 
communication allowed me by IVIr B. in one case which 
reaches to you if it be done under y® same conditions in w^ 
I stand obliged to Mr B. ffor I presume you are already 
under the same obligations to him. But I feare I have lost 
y* first & third part out of my pockett. I thank you for 



* From the original, given, with Newton'? four letters to Bentley, by Cumberland to 
Trinity College. 

18—2 
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what you communicated to me out of yo' own notes about 
it. S' I am 

Yo"^ most humble Serv* 
Cambridge Jul 7*** Is Nbwton 

1692. 
When the hot weather is over I intend to try the 
ning* tho y* success seems improbable f. 

Fw John Look, Esq. at M'. Paulen's tn Dorset Court 
in Channel Row in Westminster, 



No. XXIV. 
NEWTON TO LEIBNIZ. 



In answer to a loiter of Leibniz dated ^ Mart. 1603, printed in RapfasoD't 
Hist, of FluxionSf p. 119. Leibn. 0pp. m. 484. 

Celeberrimo Viro 

Godefrido Gulielmo Leibnitio 

IsAAcus Newton S.P.D. 

Literae tuse, cdm non statim acceptis responderem, 
e manibus clapssa inter schedas meas diu latuere, nee in 
eas ante hestemum diem incidere potui. Id quod me 
moleste habuit, cum amicitiam tuam maximi faciam, teq: 
inter summos hujus sseculi Geometras a multis retro annis 
habuerim, quemadmodum etiam data omni occasione tes- 
tatus sim Nam quamvis commercia philosophica & mathe- 
matica quammaxim^ fugiam, tamen metuebam ne amicitia 
nostra ex silentio decrementum acciperet, idq: maxime 
cum Wallisius noster Historiam Algebras in lucem denuo 



* i. e. the first of the three parts of the recipe, the effect of which, according to 
Doyle, was the production of a mercury which would grow hot with gold, 
t From a transcript ohligingly made for me hy I>ord Liovelace. 
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missums nova (diqua e Uteris inseruit quas olim per 
manus D°^ Oldenburgi ad te conscripsi, & sic ansam mihi 
dedit ea etiam de re ad te seribendi. Postulavit enim ut 
methodum quandam duplieem aperirem quam Uteris trans- 
positis ibi celaveram. Quocirca coaetus sum qua potui 
brevitate exponere methodum meam fluxionum quam hac 
celaveram sententia. Data oequatione quantitatea quotcunque 
fluentes involvente invenire fluxionea, 4r vice versa. Spero 
autem me nihil scripsisse quod tibi non placeat, et siquid 
sit quod reprehensione dignum censeas, ut Uteris id mihi 
significes quoniam amicos pluris facio quam inventa ma- 
thematica. 

Rcductionem quadraturarum ad Curvarum rectifica- 
tiones* quam desiderare videris, inveni talem. Sit Curv® 
ci\jusvis abscissa a^ ordinata y, et area a«^ posito quod 
a sit data quantitas fluat w uniformiter, sitque ejus fluxio 
^ » a, et ipsius y sit fluxio y. A dato puncto D in rect& 
positione data DE sumatur DB^w, et agatur indefinita 
BCG ea lege ut cosinus anguU DBG sit ad Radium ut 
fluxio yf ad fluxionem j? -• a, et inveniatur curva FO quam 
recta BG perpetuo tangit. Id enim semper fieri potest 



* Twenty-six years later this problem, which Euler calls "celebre illud probleroa 
multum inter Oeometras agritatum,*' was proposed by Hermann in the Leipeic Acts 
(Aug. 1719), and was solved by him in the number for Apr. 1723, and by J. Bernoulli 
in the number for Aug. 1724. The latter shews how to obtain a more general solution. 
See al*o Newton's Geometria Analytica (Horsley, i. 506), his Letter to Oldenburg, 
Jun. 23, 1673, and Euler, Comment. Petrop. Tom. v. p. 171. We find no allusion to 
Newton's solution in any of Leibniz's published letters or papers. In the figure FD 
should be a straight line. 

The following may assist some readers in verifying Newton's construction. Let 
X, Y he the co-ordinates of the required curve, on the length of whose arc (5) the 

area of the proposed curve is to be made to depend. Then S ssfd Y ^^1 + P*, {dX=PdY) 

rYPdP 

= rvi^i--/^--. 

Assume YdP^ds and ,, ^ = 2 • and X will be found a^^^ — y^ t — x, 

Vl + P* a «• ay 

(a«-y»)i dx 



and Y^^ — j 



a' 



"s' 



t fluxio y.] Tbii should be either " fluxio > " or iti equal " y," 
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Geomctrice ubi fluxionum x & y relatio geometrica est 
Sit G punctum contacttls, et ubi ^^ 
punctum B incidit in puDctum D, 
incidat punctum G in punctum F. 
In tangente BG sumatur GC sequalis 
curvae GFy et CH sequalis rectsB FD, 
et erit BH « z. Qua inventa habe- 
tur area quaesita az. -^^ B 1* 

Quae vir summus Hugenius in mea notavit ingeniosa 
sunt*. Parallaxis solis minor videtur quam ipse statueram, 
et motus sonorum forte magis rectilineus est, at cselos 
materia aliqua subtili nimis implere videtur. Nam cum 
motus caBlestes sint magis regulares quam si a vorticibus 
orirentur, et leges alias observent, adeo ut vortices non ad 
regendos sed ad perturbandos Planetarum et Cometarum 
motus conducant, cumque omnia cffilorum et maris phae* 
nomena ex gravitate sola secundum leges a me descriptas 
agente accurate quantum sentio sequantur, et natura sim- 
plicissima sit, ipse causas alias onmes abdicandas judicavi 
et cselos materia omni quantum fieri licet privandos, ne 
motus Planetarum et Cometarum impediantur aut reddan- 
tur irregulares. At interea si quis gravitatem una cum 
omnibus ejus legibus per actionem materiae aliciyus subtilis 
explicuerit, et motus Planetarum et Cometarum ab hac 
materia non perturbatos \sic\ iri ostenderit, ego minime 
adversabor. Colorum phasnomena tarn apparentium ut 
loquuntur quam fixorum rationes certissimas me invenisse 
puto, sed a libris edendis manum abstineo ne mihi lites ab 
imperitis intententur et controversiad. Alius est New- 



* In an '* Addition" to his " Discours de la Cause de la Pesanteur.** Leid. 1690. 

Nic. Fatio writing to Iluygens from London, Feb. 24, 1690, says: " Mr. Newton, 
Mr., recevra parfaitement bien tout ce que vous avez dit Je Tai trouv^ tant de foif 
pret a corriger son livre sur des cboses que je lui disois, que je n*ai pti assez admirer sa 
facility, et particuliercment sur les endroits que vous attaquez. II a quelque peine a 
entendre lo Francois, mais il s*en tire pourtant avec un dictionaire.** Again, Apr. 11 : 
*"' Mr. Newton, Mr., m'a assur^ qu*il prenit en fort bonne part tout ce qui est dans 
le traitt^ de la cause de la pesanteur." 
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tonus*, cujus opera in librorum editonim indicibus tibi 
occurrunt. His contestari volui me tibi amicum integer- 
rimum esse & amicitiam tuam maxime faeere. Yale. 
Dabam CantabrigisD, Oetob. i|^. 1693 f. 

Utinam reetifieationem Hyperbolas quam te invenisse 
dudum signifieasti in lucem emitteres. 



No. XXV. 

NEWTON TO HAWES. 

Mr Edward Paget, Fellow of Trinity College, and Mathematical 
Master at Christ's Hospital, drew up in 1694 a scheme of reading for 



* This refers to the following' passage in Leibniz's letter : ** In librorum apud Anglos 
editonim Indicibus occurrere mihi aliquoties libri Mathematici autore Neutono, sed 
dubitavi a Te essent, quod vellem, an ab alio horoonymo.** The author in question 
was John Newton, D.D., a writer of mathematical school-books. Morhof was probably 
thinking of this same *'*' Doctor," when he called our philosopher *' Medicus Anglos.'* 
(The passage alluded to occurs in a posthumous part of the Polyhistor, but was written, 
apparently, not long after the publication of Newton's Analysis of Solar Light. The 
expression is retained in Fabricius's editions of the work 1732 and 1747. Morhof died 
in 1691). The title is retailed by Saxius Onomast. v. 120 : ** Isaacus Newtonus Wool- 
stropensis Anglus, Medicus, Mathematicus et Philosophus I/)ndinensis...** Compare 
Report of Committee of House of Commons on abuses in the Mint (Apr. 8, 1697), in 
which, ou the Moneyers alle^ng themselves to be a Corporation, it is stated that *' D' 
Newton, present Warden of the Mint, declared that he had never seen any such Grant 
or Patent to the Moneyers ; and believed they had no other Charter, but the general 
Charter of the Mint, which he had in his possession," &c. Ruding^s Annals of the 
Coinage, iii. 536, 540. (London, 1817). 

D"" Henry Newton, Envoy Extraordinary (1704—1710) to the Grand Duke of 
Tuscany and Republic of Genoa, tells us that he occasionally received compliments 
that were intended for his illustrious namesake : '' Et multa adhuc expectant [Itali] a 
Summo Mathematico ejusdem mecum Cognominis, (inde aliquoties contigit ex errore 
nominis, me quoque non meis laudibus omari) praeseitim vero Mundum qualem Deus, 
ipsi quoque Hobbcsio, i£ternus Geometra, ab initio formaverat, atque sapientissimus 
Creator in mensura, & numero & pondere disposuerat; sed intellectu facilem, non 
solum Mathematicis, nee quidem illis ex plebe, legendum intuendumque ; sicque ille 
demum optime, sibi, Patriae, omni denique Posteritati consulat." Letter from Florence, 
Oct. 1, 1705, in his Epistola ...Lucs^ 1710. As a sort of compensation a letter of 
thanks from Lord Cowper has been recently published as addressed to our philoso- 
pher, which I strongly suspect was intended for the author of the work just quoted. 
(Lord Campbell's Chancellors, iv. 341.) 

f Partly from Crelle's Journal, Band xxxii. (where a portion of the letter is 
lithographed from the original in the Royal Library at Hanover), and partly from a 
copy in the British Museum, Add. MSS. 6399. fol. 56, which seems to have come to 
the Museum with Co1e*s Collections. The letter has been recently printed in the 
edition of Leibniz's works now in course of publication at Berlin. 




the twys under Uia care. At a mei-tiug of the Committee of the Scboola 
of the Hospital oa the 9th of May, Mr Ilftwes, the Treasurer, w» 
" desired wlien he goes to Cambridge on Friday next to take with him 
a copy of the old and new suhemea, and advise with the Professor and 
other Mathematicians in the UtiiTetsity concerning them, and get that 
opinions id writing which of the two schemes they judge best." New- 
ton's opinion of their respective Diorits is conveyed in this letter, iriucb 
was sent enelosed in another to Paget. 

ffor Nuthanael Haww, Ely. 
S' 
I now returne you the papers you left in my hands. 
The two Schemes of learning I have compared, and find 
that the old one wants methodizing & enlarging ; the want 
of method you may perceive by these instances. 

1. Arithmetick is set down preposterously in the 12** 
Article after almost all the rest of Blathematicks, ffor a 
man may understand and teach Arithmetick w"'out any 
other skill in Mathematicks, as writing Masters usually doc. 
but w"'out Arithmetick he can be skilled in noe other 
parte of Mathematicks, & therefore Arithmetick ought to 
have been set downe in the very first place as the founda- 
tion of all the rest. 

2. The parts of Arithmetick are set downe in scverall 
Articles preposterously, ffor Decimal Arithmetick and the 
Extraction of roots are enjoined in the S*" Article before 
the boyes have learnt Arithmetick in integers & vulgor 
fractions. Then in the 4"^ & 8"" Articles they are eiyoined 
Logarithms. And after all this tliey are required in the 
12"* Article to learu Arithmetick in generall, as if they had 
learnt nothing of it before. 

3. Geometry and Trigonometry are confounded to- 
gether in the first Article, and again in the 4'". AVhereaa 
Geometry ought to have made one Article and Trigono- 
metry another, ffor these are accounted distinct sciences. 

4. The use of Logaritlims w'^'' is set downe in the 8'* 
Article, ought to have preceded that of Artificial Sines & 
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Tangents y^^ is in the 4*"* ffor how can any man under- 
stand the Logarithms of Sines and Tangents, before he 
understands the Logarithms of Numbers in generall. 

6. The doctrine of the Globes is set down in the 11*^ 
Article and the projection of the Sphere or globe and 
making of Maps is set down in the 10***. whereas the doc- 
trine of the globes ought to precede the projection of 
the sphere & making of Maps, ffor how can any man pro- 
ject the lines on a sphere or globe into Maps, before he is 
taught what those lines are ? 

6. The lO*** Article is worded improperly, ffor instead 
of saying, 7%« projection of the Sphere in circles or globe in 
a plain divers wayes, It should have been said The projec- 
tion of the Sphere or globe in circles on a plain divers wayes, 
ffor the projection of a sphere in circles and that of a Globe 
in a plain are neither equipollent phrases, nor branches of 
a distinction, & therefore cannot be put together disjunc- 
tively (as they are in this Article) w^out an impropriety of 
speech. 

7. The Rule for finding the Latitude by the Sun or 
Starrs in the sixth Article, and the questions of plane Sail- 
ing w*** the use of the plane Sea Chart in the seventh, 
ought to have come after the Doctrine of the globes, & the 
making of Maps or Charts ; & yet these are set after the 
other in the 10*** and 11*^ Articles. Soe alsoe in the second 
Article, the making of the Scale of hours, Rumbs and 
Longitude, is improperly joyned with the Rule of three, & 
more improperly set before the doctrine of y* Globes. And 
in generall the whole scheme is soe confused & imme- 
thodical, as makes me think that they who drew it up, 
had noe regard to the order of the things, but set them 
downe by chance as they first thought upon them, w^^out 
giving themselves the trouble to digest and methodise the 
heap of things they had collected together ; w^^ makes me 
of opinion, that it will not be for the reputation of the 
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ffoundation to continue this scheme any long'er w^out put- 
ting it at least into a new forme. 

But then for the things it conteins I account it but 
mean and of small extent. It seems to comprehend little 
more then the use of Instruments, and the bare practise of 
Seamen in their beaten road, w^^ a child may easily learn 
by imitation, as a Parrot does to speak, w^out understand- 
ing in many cases the reason of what he does ; & w^ an 
industrious blockhead, who can but remember what he 
has seen done, may attain to almost as soon as a child 
of parts, and he that knows it is not assisted thereby 
in inventing new things & practises, and correcting^ old 
ones, or in judging of what comes before him : Whereas 
the Mathematicall children, being the flower of the Hos- 
pitall, are capable of much better learning, & when well 
instructed and bound out to skilfuU Masters, may in time 
furnish the Nation w*^ a more skilfull sort of Sailors, 
Builders of Ships, Architects, Engineers and Mathematicall 
Artists of all sorts, both by Sea and Land, then ffrance can 
at present boast of. The defects of the old scheme you 
may understand by these instances. 

1. It conteins nothing more of Geometry than what 
Euclid has in the beginning of his first book, and in the 
10^** and 12^** propositions of his sixth booke. All which is 
next to nothing. 

2. There is nothing at all of symbolical Arithmetick, 
w*^** tho^ not requisite in the vulgar road of Seamen, yet to 
an inventive Artist may be of good use. 

3. The taking of heights and distances, and measuring 
of planes and solids is alsoe wanting, tho of frequent use. 

4. Nor is there any thing of spherical Trigonometry, 
tho the foundacon of a great many usefull Problems in 
Astronomy, Geography and Navigation. 

5. Neither is there any thing of Sayling according to 
the severall Hypotheses, nor of Mercators Chart, nor of 
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computing the way of Ships tho things w*** a Sailor ought 
not to be ignorant of. 

6. The finding the difference of Longitude, Amplitude, 
Azimuts and variation of the compass is alsoe omitted, 
tho these things are very useful! in long voyages, such as 
are those to the East Indies, and a Mariner who knows 
them not is an ignorant 

7. Nor is there one word of reasoning about force 
and motion, tho it be the very life and Soul of Mechanical 
skill and manual operations and there is nothing soe Me- 
chanical as the frame & managem^ of a ship. By these 
defects it's plain that the old scheme wants not onely 
methodizing, but alsoe an enlargem^ of the learning, ffor 
some of the things here mentioned to be wanting, are 
requisite to make a Mariner skilfuU in the ordinary road, 
and the rest may be often found usefull to such as shall 
become eminent for skill & ingenuity, either in Sea affaires, 
or such other mechanicall offices and imployments, as the 
King may have occasion in his Yards, Docks, fforts, and 
other places, to intrust them with. 

Now the imperfections of the whole scheme are pretty 
well supplyed in that new one w*^** is proposed to be esta- 
blished, ffor this is methodical, short & comprehensive. It 
excells the old one beyond comparison ; I have returned it 
to you, w*** some few alterations for making the affinity, 
coherence and good order of the severall parts of the 
learning, more cleare and conspicuous, & supplying some 
defects. The alterations are of noe very great moment, 
excepting the addition of the last Article, w^^ conteins the 
science of Mechanicks. The rest is as perfect as I can 
make it without this Article, whether this should be added 
may be a question, but since you concur w^** me in the 
affirmative, I'le set downe my reasons for the addition. 
ffi>r w***out the learning in this Article, a Man cannot be 
an able and Judicious Mechanick, & yet the contrivance & 
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maDagem' of Ships is almost wlioUy Mechanical. Tis 
true that by good naturall parts some men have a much 
better koack at Mechanical things then others, and on that 
acco' are sometimes reputed good Meehanicks, but yet 
w'^out the learning of this Article, they are see fFarr from 
being soe, as a Man of a good Geometrical head who never 
learnt the Principles of Geometry, is from being a good 
Geometer. fFor whilst Meehanicks consist in the Doctrine 
of force and motion, and Geometry in that of magnitude 
and figure : he that can't reason about force and motion, 
is as far from being a true Mechanick, as he that can't 
reason about magnitude and figure from being a Geometer, 
A Vulgar Mechanick can practice what he has been taught 
or seen done, but if he is in an error he knows not how 
to find it out and correct it, and if you put him out of 
his road, he is at a stand; Whereas he that is able to 
reason nimbly and judiciously about figure, force and 
motion, is never at rest till he gets over every rub. Expe- 
rience is necessary, but yet there is the same difference 
between a mere practical Mechanick and a rational one, as 
between a mere practical Surveyer or Guager and a good 
Geometer, or between an Empirick in Physick and a 
learned and a rational Physitian. Let it be therefore 
onely considered how Mechanical the frame of a Ship is, 
and on what a multitude of forces and motions the whole 
business and raanagem' of it depends, And then let it be 
further considered whether it be most for the advantage of 
Sea affaires that the ablest of our Klarriners should be but 
mere Empiricks in Navigation, or that they should be nlsoe 
able to reason well about those figures, forces, and motions 
they are hourly coneerneil in. And the same may be said 
in a great measure of divers others Mechanical employ- 
ments, as buddings of ships. Architecture, (fortification. 
Engineering, ffor of what consequence Mechanical skill in 
in such Mechanical employments may be known both by 
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the advantage it gave of old to Archimedes in defending 
his City against the Romans, by w^^ he made himself soe 
famous to all future ages, and by the advantage the firench 
at present have above all other Nations in the goodness of 
their Engineers, ffor it was by skill in this Article of learn- 
ing that Archimedes defended his City. And tho the 
firench Engineers are short of that great Mechanick, yet 
by coming nearer to him then our Artificers doe, we see 
how well they fortify and defend their owne Cities, and how 
readily they force and conquer those of their Enemies*. 
You may consider to what perfection that Nation by their 
Schooles for Sea-Officers had lately brought their Navall 
strength, even against all the disadvantages of nature, and 
yet your schoole is capable of out-doeing them, ffor their's 
are a mixture of all sorts of capacities, your's children of 
the best part^ selected out of a great multitude. 

Their*s are young men whose faculties for learning 
begin to be as stiff and inflexible as their bones, and whose 
minds are prepossest & diverted with other things, yours 
are children whose parts are Limber and pliable and free 
to receive all impressions. A great part of their schools 
are scarce capable of much better learning than that in 
your old scheme, your's have already shewn by experience 
that they are capable of all the learning in the new one, 
except the last Article, w^^ has not yet been taught them, 
and yet after they have learnt the rest, will prove noe 
harder then that w^ they had learnt before. And as your 
children are a select Number for parts, and capable of all 
the learning here proposed, and it will be for the Honour 
& advantage of the Nation to introduce a new spirit of 



* The capture of Mons in 1691, that of Namur in 1692, and of Charleroi in 1693, 
were amongr Vauban*8 recent trianphfl. When Newton wrote the above remarks he 
probably little anticipated the eiample that would be set by ** that nation " to his own 
country in paying a tribute to his genius. The " Newton " in the French steam navy 
is a corvette of 26 guns, 220 horse power. 
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usefull learning among the Seamen, soe it will give your 
children a higher reputation for preferrment. And I take 
it to be for the Honour of both King Charles his memory 
and of the foundation, that this School should be as learned 
for Sea affaires as you can well make it ; and probably it 
was his designe and will, it should be soe, tho all this learn- 
ing was not started when he founded it. If you admit this 
learning, your school wUl certainly grow into greater repu- 
tation, & may be thereby more apt to stir up new Bene- 
factors and set a Precedent of good learning to all future 
foundations of the same kind, and if you admit it not, your 
scheme of learning will be imperfect and leave roome for 
future foundations to outstrip yours, w*^^ I beleive would 
not be for it's honour, ffor the scheme of learning, as I 
now retume it to you is an entire thing w*^** cannot well 
want any of it's members, ffor 'tb nothing but a combina- 
tion of Arithmetick, Geometry, Perspective and Mecha- 
nicks, I mean Geometry as well in sphericall surfaces as 
in plane ones. Geometry is the foundation of Me- 
chanicks, & Mechanicks the accomplishm^ & Crown of 
Geometry, & both are assisted by Arithmetick for com- 
puting and perspective for drawing figures : Soe that any 
part of this Systeme being taken away the rest remaines 
imperfect. These considerations have moved me to pro- 
pose this Article to you, but perhaps the Governors may 
see reasons against it of greater weight w^** I am not yet 
acq*®^ with, & therefore I onely propose this business and 
leave it wholly to their prudence. 

The Main difficulty that I can think of, is, that the 
learning of this Article may take up too much of the 
childrens time. And yet if for all the rest of their learn- 
ing they are allowed (as you tell me) but two yeares & 
halfe I question not but another halfe yeare would be 
abundantly sufficient for this addition, and then they would 
goe to sea w^^ a complete Systeme of Mathematicall learn- 
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ing. And perhaps it may be more for their advantage to 
spend this halfe yeare at schoole in an important part of 
learning w^** they cannot get at Sea, then at Sea in learn- 
ing what they will afterwards learn there more readily if 
well instructed at School, before they goe thither. 

If two yeares were not at first thought too much for the 
old scheme of learning w*^** (before the addition of the 
Article of taking prospects) was very meane and narrow ; 
four or five yeares for this new scheme would be but a 
moderate allowance at that reckoning, & therefore tis very 
much if they can learn it in three. And yet perhaps 
they may run through all the parts of it in two yeares and 
an halfe ; but not soe well : And I would advise that they 
should rather be allowed three full yeares, then be sent 
away smattcrers in their learning. 

But whether they be allowed two yeares & an halfe or 
three yeares, I conceive the time of their examination 
ought to be stated, ffor the liberty w*^** the Masters of 
Ships have had of taking away the boys sometimes before 
they had gone through the whole course of their Mathe- 
maticall learning, seems to me a mischief w*^^ may deserve 
a reformation, ffor the sending abroad unripe boys can be 
neither a reputation to the School, nor advantage to the 
Nation ; Such boyes being not onely less knowing then 
others, but alsoe less able to make use of what they have 
learnt, & more apt to forget it, as smattcrers in a Gramar 
school doe their Latine. 

Nor doe I see how the genius & method of the School 
in goeing through the whole course of the Mathematicall 
learning can be carried on soe evenly and advantagiously, 
as when y* Mathem" Master shall be at a certainty in the 
Number of Scholars, & in the time against which he is to 
make them fit. As the constitution now is you leave a bad 
Mathematicall Master a liberty of making excuses when 
ever he shall prove negligent, & discourage a good one 
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by the uncertainty of his business & method & of the satis- 
faction & reputation of bringing his Schollars to perfection, 
& alsoe by leaving him exposed to such humours as may 
desire by that meanes to take opportunity of hurting^ him 
in his business or reputation : whereas it's your interest 
to make the place as desirable as you can, that when it 
becomes void you may have the greater choice of such men 
as are fittest for it, & encourage them to goe on cheerfully 
with their duty. And if it may be for the credit & interest 
of y" fouiidacon not onelj that the boyes should be well 
learned, but alsoe that they should be placed abroad w"" 
the best Masters, & the appointing two solemn times everj- 
yeare for examining five boyes at a time & binding them 
out apprentices may draw together a greater choice of 
good Masters then in the petty examinations at present. 
As a ffair draws together a greater Number of Chapmen 
than little markets doe : If the giving publick notice of 
those times may alsoe make the thing more solemn & 
more known to the Nation, & thereby conduce to the 
honour of the foundation, & probably to the stirring up of 
new Benefactors ; I should think the conjunction of soe 
many advantages may well deserve an establishment, unless 
there should be some great objection against it w*^*" I am 
not yet aware of. ffor you have told me that when the 
boyes have run through their course of learning there will 
be noe danger of their not meeting with ]\tasters at the 
next publick examination, and if any of them should then 
happen to fail of Masters, they would at all times aflcr 
that be at liberty to goe with such Masters aa could be 
met with. And as for tbc Examinations 1 should think 
that the more publick they are, the more the School will 
he concerned for its reputation, & the greater will be the 
reputation w'"'' it may get by the good performance of the 
boyes. If there be any advantage in publick Examinations, 
the more publick they ai-c the greater the advantage : if in 
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private ones the Governors may have it at their Visitations 
by able and diligent Examiners w^^ as much privacy and 
severity as they please : And if more such examinations 
shall upon any occasion be found requisite, yet I con- 
ceive they should be made onely by Examiners appointed 
by the Governors, & obliged, soe soon as the Examination 
is over to give an account to the Governors, & to noe body 
else w^out their permission, of what ever they find amiss. 

When the boyes are sent to Trinity house to be pub- 
lickly examined perhaps it would not be amiss that the 
Mathematicall Master send along w^^ them a larger & more 
particular draught of the things they have been taught, & 
are prepared to be examined in, then that scheme of learn* 
ing w*^** you establish, and that the draught of every Master 
with the alterations from time to time made in it and the 
Number of the boyes who at every examination answer 
well and readily to the things therein, be kept upon record 
in the school as a standard of the learning w^^ the boyes 
are capable of w*Mn the time allowed them. 

And when the boyes are put out apprentices, they may 
be exhorted or obliged by the Governors to communicate 
to the School (in gratitude to the place of their education) 
such accurate obsei*vations, curious discoveries and select 
draughts as they shall make abroad in their Voyages and 
ffactories for rectifying the longitudes and situation of 
places in the Maps, or otherwise improving Geography, 
Hydrography, Navigation, the building of Ships, Trade or 
any valuable knowledge of remote Nations or Begions. And 
these or other curiosities communicated by them may be 
kept together in a convenient place as an Ornament of the 
Schoole to be consulted upon occasions. I have hitherto 
considered onely the Kings ffoundation, and herein I 
have been free in comparing the old & new schemes of 
learning, and speaking my thoughts about them, because, 
as you told me, it was desired. I hope it will give noe 
19 



CORRESPONDENCE OF 

offence to any body, ffor at the first founding' of tie 
Schoole, the old scheme might serve very well for a tryall, 
till it was known what learning such young children might 
be capable of. And I presume that the Mathematicians 
who drew it up, intended for them nothing more then part 
of that learning which ia taught to persons of riper age in 
the ffrench Schools, and thought it more adWsable to leave 
the method of the things to the Mathematical Master, 
then to be accurate in what could not be made perfect. 
The conjunction of Mr Stones ffoundation* with the Kings 
seems to be well designed : ffor as both the Honour and 
Interest of the Kings ffoundation is consulted by making 
Mr. Stone's subservient & usefull to it : Soe it is both for 
the Honour of Mr. Stone's ffoundation to have this relation 
to the King's, and for the Interest of it, that his boyes 
may be preferred to the King's, where they will be bound 
out Apprentices w"' a better allowance. Bnt care should 
be taken that the Kings boyes be not retarded in their 
learning, by joynijig w*"* them too great a Number of other 
boyes of inferior parts, soe as to hinder them from getting 
through their scheme of learning within the time limited. 

I like well the designe of establishing some Latin 
Authors to be read in the Sclioole, because the best 
Mathematical! books are in that language, Sc by usciiig 
the boys to Mathematical! Latin, they will be enabled to 
understand them. The S'/nopsia Algehraica and Wardt 
Triffonomelrij are well chosen and soe is Euclides nova 
methodo in regard of the short time allowed the boyea. 
Yet Euclid himself (suppose in Barrow's edition) would doc 
them more good if it conid be compassed within the time, 
and would be more usefull to them in reading other 
Authors afterwards. And therefore the Governors may 
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establish, if they think fit, that the Boyes read either 
Etuilides nova methodo or else at the discretion of the Ma* 
thematicall Master the first six books of EucUdes Elements 
in Barrows edition for plane Geometry and the 11^ and 
12^ books thereof for Solids, ffor soe the Mathematicall 
Master will be at liberty to read the Elements themselves 
soe soon as he finds he can compass it and the rest of the 
scheme w^4n the time limited. As for the Doctrine of the 
Sphere the first book of Mercator^s Astronomy is brief and 
well adapted to the use of the Schoole and therefore may 
be appointed. 

And now I have told you my opinion in these things, I 
will give you Mr. Oughtred's, a Man whose judgment (if 
any man's) may be safely relyed upon, ffor he in his book 
of the circles of proportion, in the end of what he writes 
about Navigation (page 184) has this exhortation to Seamen 
"And if, saith he, the Masters of Ships and Pilots will take 
the pains in the Journals of their Voyages diligently & 
faithfully to set down in severaU columns, not onely the 
Bumb they goe on and the measure of the Ships way in 
degrees, & the observation of Latitude and variation of 
their compass ; but alsoe their conjectures and reason of 
their correction they make of the aberrations they shall 
find, and the qualities & condition of their ship, and the 
diversities and seasons of the winds, and the secret motions 
or agitations of the Seas, when they begin, and how long 
they continue, how farr they extend & w*** what inequality ; 
and what else they shall observe at Sea worthy consideration, 
& will be pleased freely to communicate the same with 
Artists, such as are indeed skilfull in the Mathematicks 
and lovers & enquirers of the truth : I doubt not but that 
there shall be in convenient time, brought to light many 
necessary precepts w*^** may tend to y* perfecting of Navi- 
gation, and the help and safety of such whose Vocations 
doe inforce them to commit their lives and estates in the 

19—2 
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vast Ocean to the providence of God." Thus farr that 
very good and judicious man Mr. Oughtred. J will add, 
that if instead of sending the Observations of Seamen to 
able Mathematicians at Land, the Land would send able 
Mathematicians to Sea, it would signify much more to the 
improvem^ of Navigation and safety of Mens lives and 
estates on that element. 

I hope S' You will all interpret my freedome in this 
Letter candidly and pardon what you may therein think 
amiss, because I have written it with a good will to your 
ifoundation, and now I have spoke my thoughts I leave 
the whole business to the wisdome of your selfe and the 
Governors. I am, 

Hon'** S'. 

Your most humble & most 

obedient Servant, 
Cambridge May 26"", 1694. Is. Nbwton. 



[Accompanying the above.] 

A New Scheme of Learning proposed for the Mathematical Boys in 
Christ's Hospital. {Paget's scheme with a few alterations hy 
Newton who has also added the 10th article.} 

1. Arithmetick in Integers, Vulgar fractions & Deci- 
mals, in Proportional numbers natural and Artificial, in 
Symbols of unknown Numbers & in Equations. 

2. Geometry speculative and practical in planes and 
Solids. 

3. The Application of Arithmetick to Geometry in 
determining and protracting Lines, Angles and figures by 
Numbers natural and Artificial, Symbols of Numbers and 
tables of Sines & Tangents. 

4. The description and properties of figures in per- 
spective with the Arts of drawing and designing. 
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5. The use of the best Instruments in working by 
proportionals taking Angles, heights and distances, and 
measuring planes and solids. 

6. The Doctrine of the Globes and the Rudiments of 
Geography Hydrography and Astronomy. 

7. The descriptions of the Globe in perspective com- 
monly called Projections and the Art of making Charts 
and Maps. 

8. The Doctrine of Spherical Triangles w*** their ap- 
plication in projecting and computing all the usefull Pro- 
blems in Geography, Astronomy and Navigation. 

9. A full application of the learning aforesaid to 
Navigation particularly to the severall Hypotheses thereof, 
commonly called Plane, Great circle and Mercators sail- 
ing. As alsoe the use of Charts and Sea Instruments for 
observation and their application to the finding of the 
Latitude, difference of Longitude, Amplitudes, Azimuths 
and variation of the compass by the Sun or Starrs, w^*^ the 
knowledge of the Tides and Roman Calender, and the 
method of keeping Journals and of finding the difference 
of the Longitudes of Shores by the Eclipses of Jupiters 
Satellites. 

10. The principles of reasoning about force & motion, 
particularly about the five mechanical powers, the stress of 
ropes and timber, the power of winds, tides, bullets and 
bombs, according to their velocity and direction against 
any plane, the line w*^^ a bullet describes, the force of 
weights and springs and the power of fluids to press 
against immersed bodies, and bear them up, and to resist 
their motions ; w*** the application of this learning to Sea 
affaires, for contriving well and managing easily, speedily 
& dextrously. Levers, Pulleys, Skrews, Anchors, Pumps, 
Rudders, Guns, Sails and other Tackle, judging truly of the 
advantages & disadvantages of Vessells, Havens, fforts, 
Engins and new Projects, & observing or discovering what 
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ever tends to make a Ship endure and Sail well, or other- 
wise to correct or improve Navigation. 

Is, Nbwton*. 



No. XXVI. 

NEWTON TO HAWES. 
jfcT Nathavi^, Hawes, Esq, 

S' Yesterday I sent by the Carryer a Letter to yon 
w^^ the papers you left in my hands, inclosed in another to 
M"". Paget. In that I wrote to you, you will find my 
thoughts set downe at large about the old and new schemes 
of learning. Looking this morning into 8^ Jonas M oore^s 
Systeme of Mathematicks w^^ he composed about 15 or 16 
yeares agoe for the use of your schoole, I find by the title 
page and preface to that book, that the new Scheme was 
for the most part composed at that time by S' Jonas, ffor 
there (as is mentioned in the preface) he proposes to teach 
in order these sciences. 

1. Arithmetick vulgar, decimal and LogarithmicaL 

2. Practical Geometry. 

3. Trigonometry plane and spherical. 

4. Cosmography w*^^ includes the Doctrine of the 

Globes with Astronomy and Geography. 

5. Navigation with the making of Maps. 

After these and many Tables & Geographical Maps follow 
Algebra & speculative Geometry conteined in the first, 6^ 
& 11*^ & 12^'» books of Euclid's Elements. The difference 
between this method and the new Scheme of learning now 
proposed lies in these things. 

1. In the new scheme (as alsoe in the title page to 
S' Jonas Moores book) Algebra is joyned w*^ Arithmetick, 
& speculative Geometry w*** the practical ; w*^** certainly is 



* This and the two following letters are from the official copies in the Christ** 
Hospital Court Book. 
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the best method for Schollars of good parts who are to 
learn both. But in the preface to S^ Jonas Moores book 
Algebra & speculative Geometry are separated & taught 
apart after all the other Sciences ; w^^ is best for a mixture 
of Schollars of all degrees of parts, some of w*^** are not 
capable of learning the whole Scheme. 

2. S' Jonas joyns plane & spherical Trigonometry to- 
gether, but in the new scheme spherical Trigonometry is 
set after the Doctrine of the Sphere w*^** is more proper 
for a learner. 

3. S** Jonas omits perspective and Mechanicks & 
referrs the taking heights and distances & mensuration of 
planes & solids to the end of practical Geometry and plane 
Trigonometry : whereas in the new scheme perspective is 
inserted between them for delineating the heights, dis- 
tances and solids w^^ are to be measured, & again after 
y® doctrine of the globes for the making of Maps. 

This I thought proper to signify to you, that the 
Governors of the Hospitall might have the judgment of 
S' Jonas in this matter. IFor he follows not y* old scheme 
in any thing, but agrees well enough w*** the new one, both 
in y® substance of the things he teaches, & in the order 
of them, if perspective & Mechanicks be inserted into his 
Systeme in their proper places. By S' Jonas his departing 
soe much from y® method of the whole scheme, and supply- 
ing some things w^^ were wanting in it & coming soe neare 
to the new one, you may gather that the old one in his 

m 

judgm^ wanted information, & that the new one is not 
much amiss. S^ I am, 

Yo' most humble & most obed^ Serv* 

Is. Nbwton. 

The new scheme with Newton s modifications was sent to Wallis 
and David Gregory at Oxford, who gave their ** opinion and advice" 
respecting it in a joint paper, dated June 13, 1694. *' After a very 
large debate" on June 25, it was agreed to adopt the new scheme. The 
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Committee also stated it as their *' opinion that the 10^ Art. in the 
new scheme ahout the 5 Mechanical powers cannot be taught under 6 
months longer time than is allowed for their instruction in Mathema- 
tics. Also that the Court be desired to request Mr Newton to enlaiy^ 
himself upon the aforesaid 10^ Art. that so M' Paget may be the better 
qualified for their instruction therein, being very advantageous to the 
improvement of Navigation." It was at the same time ordered that 
"humble & hearty thanks be returned to Mr Newton, D" "Wallis & 
Gregory for their extraordinary pains Sc kindness in this affair." A 
letter of thanks was accordingly sent Aug. 9, in which it is observed 
that " the plan requiring long & serious consideration, we have choseu 
a committee to consider thereof, but being unwilling to defer our 
acknowledgments" &c. 



No. XXVII. 

NEWTON TO HAWES. 

S'. Cambridge June 14. 1695. 

I should have writ to you by Mr. Newton* but that I 
stay*d to consider further of y* scheme of Mathematical 
learning before it be established, ifor the last Article 
seemed too indefinite to be subscribed, and in the forme it 
is there set downe, has noe books written of it, & therefore 
I have changed it into the last Article of the scheme I 
now send you enclosed in this Letter, ifor this last Article 
conteins as much of the other, as has been hitherto re- 
duced to a certain science and something more, and is 
definite, soe that the Master may know what he subscribes, 
and the Governors what the Master is obliged to by his sub- 
scription. It has alsoe books written upon every parte of 
it to make it more fit for the school. As for MT. Newton I 
never took him for a deep Mathematician, but recom- 
mended him as one who had Mathematicks enough for 
your business, w^ such other qualifications as fitted him for 



* Mr Samuel Newton, who had been recently appointed to the Mathematical 
Mastership at Chri8t*8 Hospital, vacant by Pallet's resignation. Compare Newt<»n*s 
letters in Baily's Flamtetd, pp. 153, 164, 156. 
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a Master in respect of temper and conduct as well as 
learning. But I reckon two yeares too short a time for 
this scheme of learning, and D'. Gregory who taught 
Mathematicks in Scotland w^ very good success, and was 
here last weeke^ tells me that by the time he spent in 
teaching he should reckon three yeares little enough for 
this scheme. IVT. Newton may try if he can compass it 
sufficiently in two yeares but if that be found too little, 
perhaps the wisdome of the Governors may soe order 
things as to allow him halfe a yeare more from the other 
schooles. ifor were it not for some Mathematicall bookes 
in Latine, I should think that language of soe little use to 
a Seaman as not to deserve four or five yeares of the chil- 
drens time, while Mathematicks are allowed but two ; I 
thank you for your conceme and pains in behalfe of 
M'. Newton, and am very glad to understand that he 
behaves himselfe so well, ffor tho' I was almost a stranger 
to him when I recommended him, yet since he was elected, 
I reckon myselfe concerned that he should answer my 
recommendation. The ill will you may have got by your 
acting for him I perceive is but of little extent and cannot 
hurt you. MT. Caswel's freinds at Oxford blame his 
freind* neere London, and some of them think the place 
would not have suited with his humour, soe that' I am 
satisfyed you made the best choice. S^ Yoiu: most humble 
& most obedient Servant. 

Is: Nbwton. 



* Flanuteed, who had recommeaded Caswell as Paget's successor. 
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[Enclosed in the above.] 

A New Scheme of Learning proposed for the Mathematical bojes in 

Christ's Hospitall.* 

1. Arithmetick in Integers, Vulgar fractions & Deci- 
mals, in Proportional numbers natural and Artificial, in 
Symbols of unknown Numbers & in Equations. 

2. Geometry in Planes & Solids, with the Demon- 
strations thereof & y® practise by the Bule & Compass. 

3. The application of Arithmetick to Geometry in 
determining & protracting lines, angles, and plane Trian- 
gles f, by numbers natural and artificial, Symbols of Num- 
bers, & Tables of Sines & Tangents. 

4. The description & properties of ffigures (rectilinear 
& circular) in Perspective, w*^ the Art of Designing^ & 
Drawing I . 

5. The construction & use of the best Instruments in 
working by Proportionals, taking Angles, Heights & Dis- 
tances, & Surveying, Guaging, or otherwise measiuing 
Planes & Solids. 

6. Cosmography, or the rudiments of Astronomy, Geo- 
graphy & Hydrography, with the Projections of the globe 
in Perspective, & the art of making Maps & Charts. 

7. The doctrine of Spherical Triangles, with their 
application in projecting & computing all the useful Pro- 
blems in Astronomy, Geography & Navigation. 

8. A full application of the Learning aforesaid to 
Navigation particularly to the several Hypotheses thereof 
commonly called Plane, Great circle, Parallel & Mercator*s 
sailing. As also the use of Charts & Sea Instruments for 
Observation, & their application to the finding of the Lati- 
tude, difference of Longitude, Amplitudes, Azimuths & 



* There u a copy of this paper ia Newton *8 handwriting in Trin. Coll. Library 
in a folio volume marked R. 5. 4. 

t In Newton's MS. it is ^ plane triangles & other figures." 
I These words change places in Newton's MS. 
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Variation of the Compas by y* Sun or stars, with the know- 
ledge of Tides, Currents & the Roman Calendar & the 
method of keeping Journals, & of finding the longitudes of 
shores by the Eclipses of Jupiters Satellites. 

9. The mechanical Arts or Sciences of the five Powers, 
The laws of motion, Hydrostaticks, Gunnery & Ifortifica- 
tion. 

A minute dated 19 July, 1695, states that 'Hhe consideratioii of 
the new scheme... drawn up by Mr Newton... which was referred by the 
last Court to this Committee is for several reasons postponed until 
another time." 

The master seems to have found the scheme difficult to carry into 
practice, and a course of study formed by a fusion of the old and new 
schemes, and excluding Mechanics except ^' so much of gunnery as is 
necessary for sea service" was afterwards adopted. (Minutes of Apr. 6 
and June 10, 1696.) 

A few notices of our philosopher, taken from the same source to 
which we are indebted for the three preceding letters, and exhibiting 
him in connexion with Christ's Hospital, may be given here. 

*' March 25, 1696. The Committee being informed that Mr Newton 
is in town {summoned by Charles Montagu's letter offering him the 
Wardenship of the Mint| and will stay some days, desired the Treasurer 
to request him to examine and consider of the Library belonging to the 
Mathematical School.... and give his opinion what books are wanting 
that may be most useful and necessary. 

July 13, 1697* The Committee did desire Mr Isaac Newton now 
present to deliver his opinion concerning the said {five} boys, who was 
pleased to say that about 10 or 14 days since he examined them and 
then found them perfected, except in a very few particulars, which by 
this time he don't question but they are masters of, and therefore is of 
opinion they are well qualified to be placed forth to sea as apprentices... 
And this Committee returned their unanimous thanks to Mr Professor 
Newton for his great kindness and pains taken herein." 

He is also mentioned as present at the Hospital meetings on Sept. 
23, (visitation of all the schools in the hospital) and Dec. 16, 1697} 
on which latter day he was appointed one of a committee to consider 
how £100 might best be laid out for the improvement of the mathe- 
matical library. 
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No. XXVIIL 
WALLIS TO NEWTON. 

Sir, Oxford, Apr. 10, 1696. 

I was in hopes of seeing you in Oxford last summer ; 
which made me neglect sending you (by the Carrier) two 
Cuts which belonged to the Volume you had before. They 
were not wrought off at y* Rolling-Press when you had the 
rest ; but are easy to be inserted in their proper places. 
I send them now, with the other Volume ; which I desire 
you to accept. 

I understand (from Mr Caswell) you have finished a 
Treatise about Light, Refraction and Colours; which I 
should be glad to see abroad. 'Tis pitty it was not out 
long since. If it be in English (as I hear it is) let it, how- 
ever, come out as it is ; & let those who desire to read 
it, learn English. I wish you would also print the two 
large Letters of June and August {October} 1676. I had 
intimation from Holland, as desired there by your friends, 
that somewhat of that kind were done; because your 
Notions (of Fluxions) pass there with great applause, by 
the name of Leibnitz's Calculus Differentialis. I had this 
intimation when all but (part of) the Preface to this Volume 
was Printed-off ; so that I could onely insert (while the 
Press stay'd) that short intimation thereof which you there 
find. You are not so kind to your Reputation (& that 
of the Nation) as you might be, when you let things 
of worth ly by you so long, till others carry away the 
Reputation that is due to you. I have endeavoured to 
do you justice in that point ; and am now sorry that I did 
not print those two letters verbatim. 

I understand you are now about adjusting the Moons 
Motions ; and, amongst the rest, take notice of that of the 
Comon Center of Gravity of the Earth & Moon as a 
coi\junct body : (a notion which, I think, was first started 



Append.] LETTER OP WALLIS. 301 

by me, in my Discourse of the Flux and Eeflux of the Sea.) 

And it must needs be of a like consideration in that 

of Jupiter with his Satellites, & of Saturn with his. (And 

I wonder we have not yet heard of any about Moon.) But 

Saturn and Jupiter being so far off, the effects thereof are 

less observable by us than that of the Moon. My advise 

upon the whole, is, that you would not be too slow in 

publishing what you do. 

lam S' 

Your very humble Servant, 

John Wallis*. 

For Mr laaae Newton^ 

FeUow of Trinity CoUege, Sf 
Professor of MathemcUicky 
in Cambridge. 

With a Book {the 1st Vol. of WaUis's Works.} 

Wallis was a strong advocate for the immediate publication of die* 
coveries. In a letter to Waller (Sec. to Royal Soc.), April 30, he 
dwells upon the same topics, and speaks of Newton's Treatise as 
^ finished & fairly transcribed some while since. I wish he were 
called upon to print it without farther delay. Perhaps Mr Halley may 
prevail with him so to do, &c.* 

Waller writes back May 15 " Mr Halley has promised to write to 
Mr Newton concerning those letters {to Leibniz} you mention. I 
hope they may be procured from him & thank you for the intimation 
thereof." 

Wallis writing to Halley Nov. 11, says : " I have written several let- 
ters to Mr Newton about it {i. e. printing the two letters} pressing with 
some importunity the printing of them, and of his Treatise about Light 
and Colours (as being neither just to himself nor kind to the publick to 
delay it so long. As to the Letters I sent him a fair transcript ready 
for the press {Newton's copies of them may have perished in the 
fire which destroyed a mass of other papers, and, as Wallis supposed, 
Leibniz's answers among them ; see Wallis's Works III. 654 or Com- 
merc. EpistoL 110 or 211 ed. 2}, which if he would print, it might 

best be done here, (and I would take the care of it) But he did 

not seem forward for either As to that about Light & Colours 



* Orig, Lett. Bk. Roy. Soc. W. 2. 48. Part of it is printed in Raphson's Hitt. of 
Fluxions, p. 120. 
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(for which I am more Bolicitous) your interest may possibly pieyail 
with him hetter than mine to get it published." 

^^ In pursuance of a letter from Halley dated Nov. 21, Wallis sent 
him copies of the two letters on the 26th, observing : '^ I am glad 
Mr Newton is inclinable to print some of the things he hath by him. 
So many as he hath on his hands at once do hinder one another. I am 
most fond of his Book of Light and Colours. His fear of disputes 
and cavils need not trouble him. It will be at his choice "whether or 
not to answer them. His Hypothesis will defend itself. We are told 
here that he is made Master of the Mint" &c. Ori^. Lett. Bk. Roy. Soe. 
W. 2. 5Q, 



No. XXIX. 
NEWTON TO HARINGTON. 

Mr John Harington (of the family of ^^Ariosto" Harington and 
^' Oceana" Harington), an undergraduate of Oxford, seems to have had 
some conversation with Newton upon a method which had occurred to 
him of representing musical intervals by the additions of the sides 
(3, 4, 5) of a right-angled triangle, and to have alluded to the bearing of 
the subject upon the principles of architectural beauty. At Newton's 
request he sent the details of his method with remarks upon the appli- 
cation of harmonical ratios to architecture, in a letter dated Wadham 
College May 22. 1698. The receipt of this letter Newton acknow- 
ledged in the following kind and encouraging terras. 

Sir, 
By the hands of your friend, Mr. Conset, I was favoured 
with your Demonstration of the Harmonic Ratios, from the 
Ordinances of the 47th of Euclid. I think it very explicit 
and more perfect than the Helicon of Ptolemy, as given by 
the learned Doctor Wallis. Your observations hereon are 
very just, and afford me some hints which, when time 
allows, I would pursue, and gladly assist you with any 
thing I can, to encourage your curiosity and labours in 
these matters. I see you have reduced, from this wonder- 
ful proposition, the inharmonics as well as the coincidences 
of agreement, all resulting from the given lines three, four, 
and five. You observe that the multiples hereof furnish 
those ratios that afford pleasure to the eye in architectural 
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desigils : I have, in former considerations, examined these 
things, and wish my other employments would permit my 
further noticing thereon, as it deserves much our strict 
scrutiny, and tends to exemplify the simplicity in all the 
works of the Creator ; however, I shall not cease to give 
my thoughts towards this subject at my leisure. I beg you 
to pursue these ingenious speculations, as your genius 
seems to incline you to mathematical researches. You 
remark that the ideas of beauty in surveying objects arises 
from their respective approximations to the simple con- 
structions, and that the pleasure is more or less, as the 
approaches are nearer to the harmonic ratios*. I believe 
you are right; portions of circles are more or less 
agreeable, as the segments give the idea of the perfect 
figure from whence they are derived. Your examinations 
of the sides of polygons with rectangles certainly quadrate 
with the harmonic ratios. I doubt some of them do not ; 
but then they are not such as give pleasure in the for- 
mation or use. These matters you must excuse my being 
exact in, during your inquiries, till more leisure gives me 
room to say with more certainty hereon. I presume you 
have consulted Kepler, Mersenne, and other writers on the 
construction of figures. What you observe of the ancients 
not being acquainted with a division of the sesquialteral 
ratio is very right ; it is very strange that geniuses of their 
great talents, especially in such mathematical considera- 
tions, should not consider that, although the ratio of three 
to two was not divisible under that very denomination, yet 
its duple members six to four easily pointed out the ditone 
four to five, and the minor tierce six to five, which are the 
chief perfections of the diatonic system, and without which 
the ancient system was doubtless very imperfect It 



• Corop. Kepler, Harmon. Mundi^ p. 126. In Architectonica quscunque propor- 
tiones longitudinis ad latitudinem yel crassitiem plurimuin probantur, etiam i non 
Mathemndcis spectatoribus, eae quam prozimie hannonicis inveniuntur. 
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appears strange, that those whose nice scrutinies carried 
them so far as to produce the small limmas, should not 
have been more particular in examining the greater 
intervals, as they now appear so serviceable when thus 
divided. In fine, I am inclined to believe some genenl 
laws of the Creator prevailed with respect to the agreeable 
or unpleasing affections of all our senses ; at least the sup- 
position does not derogate from the wisdom or power of 
God, and seems highly consonant to the macrocosm in 
general. Whatever else your ingenious labours may pro- 
duce I shall attentively consider, but have such matters on 
my mind, that I am unable to give you more satisfaction 
at this time ; however, I beg your modesty will not be a 
means of preventing my hearing from you, as you proceed 
in these curious researches ; and be assured of the best 
services in the power of 

Your humble Servant, 
{Jermyn Street} May 30, 1698. Is. Nbwton*. 



No. XXX. 



The decree of the German Diet (Ratisbon, Sept> 23. 1699, see Man- 
tucla^ Hist, des Math* rv. 325,) reforming the Julian Calendar and order- 
ing (1) that the day after Febr. 18. 1700 should be March 1, and (2) 
that Easter should be determined by astronomical calculation (viz. of the 
exact time of the vernal equinox and the fiill moon following it), gave 
rise to considerable discussion among the theologians and scientific men 
of the Empire. In Leibniz's Works (iv. pars ii. 115 — 137) will be 
found the correspondence which he had with Rocmcr upon the subject. 
Leibniz also consulted the French Academy (lb. 143) and the Royal 
Society on the second of the two Articles of the Ratisbon conclusum : 
his application to the latter body was laid before Newton, whose 
answer is contained in the paper now presented to the reader. 



• H. Haringrton's Nugtt Antiqua, Lond. 1779. (II. 107), where Harington's letter 
and NewtoD*8 answer are dated 1693, but as Hartngton was not ad;nitted at Wadham 
until June 1696, being then in his 17th year, I have ventured to suppose thai the 3 has 
been printed by mistake for 8. 
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Subjoined are some notices, bearing upon the subject, extracted from 
the Journal Book of the Royal Society. 

Febr. 21.1700. A letter from Leibniz to Sloane {Jan. 30. Letter 
Bk. 276} was read concerning the change of style, {in which the writer 
desires the opinion of the Society upon the point}. 

Sloane said he heard Mr Newton had made a very good calculation 
of the year, and that the settling that afiair might be helped by it. 
Sloane was ordered to wait on Mr Newton about it. 

Apr. 25. Sloane read an answer to Leibniz's letter containing Mr. 
Newton's opinion concerning the alteration of the style, {the paper here 
printed}. 

The Vice-President (Sir Robt* Southwell) said his opinion was that 
this paper be sent to Mr. Leibniz, and in the meantime that he procure 
Mr Flamsteed's and Dr Wallis's opinion, and send them to him : also 
that a copy of this be kept. 

May 1. Copy of Leibniz's letter and Newton's answer ordered to 
be sent to Flamsteed, and an answer requested. 

May 22. A letter from Wallis read (returning Newton's paper) 
concerning the Julian account. {Orig, Lett* Bk. W. 2. 66). Copy 
ordered to be sent to Leibniz. 

May 29. Flamsteed's opinion of Leibniz's letter read (dated May 
22. Lett. Bk, joj. S2Q). 

Jun. 5. Sloane read a letter from Flamsteed against Leibniz^s rea- 
sons for changing the style. 

Among Flamsteed's MSS. at Greenwich (Vol. 33) are copies in his 
hand of Leibniz's letter and Newton's answer, to the latter of which 
he has added remarks redolent as usual of amour-propre. Of the 
former he observes '^This letter imparted to me by Dr Sloane, May 
2. U 1700, but the schedule of Mr Newton was sent away without 
expecting my answer." The paper as revised by Flamsteed was sent 
to Leibniz 'with Newton's approval in a letter, dated July 4. " He 
(Newton) does not saytis his own, but what he approves of from the 
best observations' he thinks have been made in England by Mr Flam- 
steed, HaUey," &c. (Ort^. Lett. Bk. S. 2. 14.) 

Elementa motuum Solis et LunsB 
ab iEquinoctio vemo, 

Tempus sequabile, quod verum dici solet diumsB non 
solis sed flSxarum revolutioni proportionale est et inde 
condendffi sunt Tabul» pro aequatione Temporis. 
20 
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In Obsenratorio Regie Grenovicensi, Anno Christi 
1701 ineunte ad meridiem Kal. Jan. stylo veteri, erit 
medius motus Solis 9*. 21^. 42'. SS'\ Apogsei ejus 3". 07*^. 
44'. so", Lunae lO*. 288^. 80\ 12" & Apog»i ejus 11". 08*^. 
25'. 14". 

Uraniburgum est orientalius Obsenratorio Regie 
Farisiensi 00^ 42'. lo" & hoc Observatorium est orientalius 
Grenovicensi 00^. 09'. 15'\ et inde per reductionem ha- 
bentur motus illi medii eodem die et bora ad meridianum 
Uraniburgi, viz*. Solis 9*. ^1^. 40'. 32" Apog»i ejus s*. 07^. 
44'. so" Lunae 10*. 28*^. Ol' 5S" & Apogaei ejus II". 8^. 25^. 
00^^ Et ante undecim dies seu meridie Kal. Jan. stylo 
novo erit motus medius Solis 9*. 11^. 50'. 00" Apogari qus 
S». 7^. 44'. S2"*, Lunaa 6». OS^^. 05'. SS'' & Apogasi q'us 
U\ 07*^. 11'. 28". 

Maxima Solis Prost|h}aph8Bresis quae Keplero est 
plusquam 2^. s' debet esse tantum 1*^. 5&. 20". 

Ubi hsBC asquatio additur vel subducitur medio motui 
Solis debet ejus pars decima e contra subduci vel addi 
medio motui LunaB. Nam medius motus Lunae non est 
uniformis sed per vices tardescit et acceleratur propterea 
quod orbis Lunae dilatatur in perigseo Solis et contrahitur 
in ejus Apogaeo. 

Fostquam motus medius Lunae sic correctus habetur, 
reliqua peragenda sunt per Tabulas Kepleri: et ^qui- 
noctium vemum incidet semper in diem horam et minu- 
tum ubi longitude Solis per hoc computum predit 
00». 00^^. 00'. 00" f. 



* Gregory infonned Wallis that the *<32'' is miswritten for 28. Willis's letter. 
May 11, 1700. 

t Orig, Lttu Bk. Royal Soc. N. 1. 63. 
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No. XXXI. 

NEWTON TO SIR JOHN NEWTON. 

Sir John 

I was very much surprized at the notic of jVT. Cook's* 

death brought me this morning by the bearer who being 

an undertaker came to me to desire that I would speak 

to you that he might be employed in furnishing things 

for y^ funeral. He having married a near kinswoman of 

mine I could not refuse troubling you with this letter in 

his behalf beleeving that he will do it well if you are not 

otherwise provided. I had an opinion that my Cousin was 

not in danger tho weak, w^^ makes my concern the greater 

for the loss. I am 

Yo*" affectionate Kinsman 

and most humble Servant 

{Jermyn Street, Apr. 1707}. P NBWTONf. 

For S' John Newton, Baron* 
{at his house in Soho Square.] 
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This is the rough draught of a critique on three papers of Leibnii^s 
n the Leipsic Acts for Jan. and Febr. 1689 (pp. 36, 38, 82), and was 
probably written in 1712, after the receipt of Leibniafs second letter to 
Bloane (see p. 55, ante)* It is copied firom a folio sheet in Newton's 
hand which formerly belonged to Keill and is now preserved among the 
Lucasian papers (packet No. 8.) Several expressions in the introduc« 
tory sentences, as Newton had first written them, coincide with some of 
those in the second of the two statements published in Rigaud's Essay 
on the First Publication of the Prtnct/na (Appendix, p. 67) : but New- 
ton afterwards crossed them out and substituted others for t^em. 
These alterations (with one or two others) bring the language of this 
document into still closer agreement with that used in the Commereium 



* Possibly Edw. Coke, Esq., of Holkham, (great -great -grandson of the Chief 
Justice), who married Cary, daughter of Sir John Newton, and died Apr. 13, 1707, 
His son Thomas was created Earl of Leicester in 1744. 

t The -original is in the possession of P. O'Callaghan, Esq., to whom I am indebted 
for a eopy of it 
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EpUlolieum (p. 97. ed. 1 ; p. 206, ed. 2), the editore of which work 
most therefore have seen either the document itself or a copy of it, or 
perhaps a still later corrected form of it. The opeaing senteDce of this 
paper seems to hare passed through the following stages : 

1. Newtonus anno 1684 Propositiones principales eanim qua in 
FhiloBophia; Principiis Slatheniaticis habentut cum Societat« Regia 
communicare cwpit, &c. 

2. loeunto anno 1684 NewtonuB Proposittooea cnin Sodetste 

Begia coram unicavit, &c. 

3. Anno 1683 Newtonus Propositiones 

4. Anno 1683 ad finem vergente Newtonus Propoaitiones princi- 
palea earum-.habeQtur Londinum miuit cmdemque cum Societate R^ia 
mox commiinicatie sunt, &i:. 

Newton firtit of all clearly wrote 1684, then altered the 4 to a 3, 
afterwarda crossed all the figures out and wrote distinctly 1683. I 
mention thid the more particularly, because Mr Rigaud says (Essay, 
p. 20) that in the HS- of tlie latter of the two fragments which he has 
published from the Macclesfield Collection, the year 1C83 was at first 
written, " the last figure having been evidently altered to a 4." Newton 
therefore after endeavouring to recollect tlie exact year in which he sent 
up the fundamental propositions of the Principia to London, antedated 
the event by a twelvemonth. See Syn. View of hia Life, under date 
Not. 1684. 

Ex Epistola cujusdam ad Amicum. 
Anno 1683 ad finem vergente Newtonus Propositiones 
principales earum qitie in FhilosopbiEe Principiis Matbe- 
maticis habentur Londiniun misit Cfedeniq : cum Socie- 
tate Regia max communicatse aunt, annoq : 1686 Liber 
ille ad Societatcm missus est ut imprimeretur, et prox- 
imo anno lucem vidit, Dcinde anno 1088 epitome qua 
in Actis Lipsicis impressa est, qua lecta D. Leibnitius 
Epistolam de lineis opticis, Schcdiasma de res{is}teQtia 
Mcdii & motu projectiliiim gravium in Medio resistente, 
& Tentamen de motuum ctelestium causis composuit & 
in Actis Lipsicis ineunte anno 1689 imprimi curavit, quasi 
Ipse quoque prcecipuas Newtoni de his rebus Proposi- 
tiones invenisset idque methodo diversa et Librum New- 
toni nondum vidissct. Qua licentia coocessa Authores 
quilibet inventis suia facile privari possunt. Quam p 
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Liber Newtoni lucem vidit exemplar ^'us D. Nicolao 
Fatio datum est ut ad Leibnitium mitteretur. Viderat 
Leibnitius Epitomen ejus in Actis Lipsicis. Per commer- 
cium epistolicum quod cum viris doctis passim habebat, 
cognoscere potuit Propositiones principales in libro illo 
contentas imo & librum ipsum procurare. Sin Librum 
ipsum non vidisset videre tamen debuisset antequam sua 
de iisdem rebus cogitata publicaret, idq: ne festinando 
erraret in sub|j}ecto novo ae difficili et Newtono ii^jurius 
esset auferendo inventa ejus, et Lectori molestus repe- 
tendo quad Newtonus antea dixerat, & contentiones de 
inventis excitaret, ut antea fecerat in causa Moutoni. 
Dicit enim in fine Schediasmatis de resistentia Medii: 
Nobis nunc fundamenta Geometrica jecisse suffecerit in 
quibus* 

Quad de Lineis Opticis habet, primo intuitu ex New- 
tonianis consequuntur, positis sinubus incidentisB et reflexi- 
onis sequalibus. 

In schediasmate de Resistentia Medii, Resistentiam 
cum Newtono duplicem facit, unam quad a Medii glutino- 
sitate et frictione oritur, alteram quae a Medii densitate. 
Friorem vocat absolutam, posteriorem relativam. Frio- 
rem facit velocitati proportionalem posteriorem cum New- 
tono facit in duplicata ratione velocitatis. Friorem tractat 
in tribus Articulis, eaq : sola tradit quae Newtonus in Libri 
secundi Propositionibus quatuor primis de higusmodi 
resistentia prius dixerat. Posteriorem tractat in Articulo 
quarto quinto et sexto. Et quaa in articulo quarto habet 
Newtoniana sunt. In quinto Fropositiones quatuor (tertia 
quarta sexta et septima) sunt falsaef* In sexto Fropo- 



* There not being room for the remainder of the quotation in the MS., there is a 
mark after **quibus" apparently referring to another paper which is lost. The whole 
of the passage will, however, be found quoted afterwards, p. 313, lin. 11. 

t Newton does not seem to haye decided whether to write "non sunt yere** or 
''sunt &lse." He first of all used the latter phrase, then crossed it out and wrote the 
former above it, but afterwards rcitored the old phrase underneath its original place. 






sitiones suat tantum duie, et utraq : falsa est. Corpus eDun, 
ubi resistentia eat in duplicata ratione velocitatis, non 
fertur motu eomposito ea motibus duonim Articulorum 
pnecedentium, Demonstret Leibnitius hasce sex Fro po- 
eitiones si pro veris liaberi velit. 

In tentamine de motuuin ccelestiiim causis*. Licibi 
deducit circulationcm harmonicam Planetanim : 
latione harmonica Vorticum, & ascensum et descensum 
Planetanim ab eorum gravitate, dicitq: (in Propositionc 
tertia) nihil referre quia sit motns rectilineua quo ad centrum 
acceditrir vel ab ipao receditur (quem motum vocat paracen- 
tricu) modo circulattones S'lmt harmonicce. Imo tnultum 
refert. Nam si raotus paraccntricus bi paulo velocior vel 
paulo tardior Apsides Flanctarum non mancbunt in locia 
Buis, & propterea Sectiones conicse non describentur. Co- 
nicas igitur Sectiones describi Leibnitius non demon- 
Btravit. 

In sexta Tentaminis Propositione docet ex Pbsenomenis 
Planetas motu harmonico ferri, in septima deducit inde 
motum harmonic um vorticum. Quae deVortieibus dicuntur 
sunt mere hypotbetica, & cum motu Cometarum conciliari 
□on possunt, neque quadrant cum Planetarum temporibiu 
periodicia quie sunt in ratione sesquiplicata distantiai 
ab orbium centro communl Hoc notavit Gregoriusf, i 
Itespondit Leibnitius Vortices non moveri motu barmom 
nisi in singulis Planetanim orbibus seorsim spectatis ; | 
intervallis orbium vorticoa alia ratione mover! ; id 
partes vorticum alternis vieibus harmonice et non hamMV 
nice per multa orbium inten-alla revolvi. Miraculis plena 
est hiBc hypothesis motumq : Cometarum adhuc maj 



* Among- the Lunnui HSS. Iheri ia t paper in Keill's handwritiBC e 
in Acta Enid...Aniio 1689, Pag. 84 ci acq." in wfairh the erron of Ibis oanr of U 
■ra brieftr eipowd. It Beema to be the lame u tbil mcatiooed \>j WiliaB(Il 
TncU, II. 3&1) sod ippar«nllf altributed bjr him to Newton. 

t .Aum. EiHHiii. p. ita. 
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perturbat & cum Vorticibus Satellitum Planetarum minime 
consistit. Motus Satellitum Jovis sunt summe regulares 
& Vorticem summe regularem circum Jovem requirunt : et 
higusmodi Vortex impediet motum harmonicum Yorticis 
Solaris intra Orbem Jovis. Et prsdterea si Planets a 
Vorticibus deferuntur & gravitant etiam in Solem ut vult 
Leibnitius, ut hsa duse vires seinvicem non perturbent, 
necesse est ut vis ilia qua Planetae deferuntur a vorticibus 
in Orbem & versus Solem incurvantur sit ipsa gravitas: cum 
tamen gravitas non minor sit ad polos Solis et Planetarum 
quam ad eorum sequatores, vortices vero non agant ad 
polos, ad hsec vis centripeta a motu harmonico oriunda 
debet esse reciproce non ut quadratum sed ut cubus 
distantise Planetsd a Sole per Corol. 1 Prop. 4 Lib. 1 
Principiorum Mathemat. Deniq : Leibnitius nullam reddit 
causam motus harmonici vorticum sed hunc motum sup- 
ponit tantum ut motibus Planetarum a Keplero detectis 
consentaneum, ideoq: non demonstravit Planetas in Or- 
bibus EUipticis harmonice ferri. Et hoc non demonstrato 
nihil demonstravit quod alici\jus sit momenti. 

Undecima Tentaminis t^ropositio est haec. ConcUus 
centrijhjigua exprimi potest per sinum versum anguli circulon 
tionis. Et vera quidem est hsBC Propositio ubi circulatio 
fit in circulo sine motu paracentrico. Sed ubi fit in Orbe 
excentrico Propositio vera non est. Conatus centrifugus 
semper sequalis est vi gravitatis & in contrarias partes 
dirigitur per tertiam motus Legem in Principiis Mathe- 
maticis Newtoni, et vis gravitatis exprimi non potest per 
sinum versum anguli circulationis, sed est reciproce ut 
quadratum Badii. 

Duodecima Tentaminis Propositio haec est. Conatus 
centrifugi harmonice circulantis sunt in ratione radiorum 
reciproce tripliccUa. Bectius dixisset quod sunt in ratione 
radiorum reciproca duplicata. Sunt enim viribus gravitatis 
sequales ut supra dictum est; et gravitas est in ratione 
radiorum reciproca dupUcata. 
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Deeima quinta Tentaminis Propositio htec est. In omni 
drculatioiie harmonica eletnentum impetus paracentrici (hoe 
est incrementum aut decrementum velocitatis deecendendi vermu 
centrum vet ascendendi a centra) est differentia vel sttmma 
soUicitationis paracentricm, (lioc est impreasionia a gravitate 
vel levitate, aut causa simili /actee) et dupli conatus centrijvgi 
ab ipsa circulatione liarmonica orti. Sumnta quidem ai Uvittu 
adsit, differentia ei gravitas. Errorem euormem iii hac 
Propositione Leibnitius postea correxit & pro dupio cooatu 
centrifuge conatum simpliim scripsit (Vide Acta Lips. Anno 
1706 pag. 447.) Sed Propositio tamen etiamnum falsa 
manet. Ob soUicitationem paracentricaiu & conatuni cen- 
trifugum inter se requales, differentia eorum nulla est. 
ideoq : elementura impetus paracentrici per hanc Proposi- 
tionem semper debet esse nullum, et velocitas descendendi 
versus centrum vel oscendendi a centre semper debet esse 
uniformis. Quod vcnim esse non potest. Prffiterea in De- 
inonstratione hiyus Propoaitionis error admittitur his verbis. 
Jam P2M eequ. (NsAI seu) G2D + NP. Pro AiM hie 
scribitiu: G2D quamvia GsV sit mojor quam NsM ex.cessu 
GsM. 

Tandem ex falsis hisce Propositionibus Leibnitius co- 
natur demonstrare. Quod Pianette circa Solem in EUipsi 
faarmonice circidantis grnvitas in Solem sit reclproce ut 
quadratum distantio; Planeta? a Sole. Et ha3c est Leibnitii 
Propositio deeima nona. Errat vero in Demonstratione 
citando duas falsas Propositiones duodecimam scilicet et 
decimam quintam quarum crrorea se mutuo corrigunt : Et 
errando Propositionem minime inveuit minime demonstravit 
Bed a Newtono inventam et demonstratam conatus est 
aliter invenire et demonstrare ut suam faceret. Per duos 
errores se invicem corrigcntes calculuni aptare potuit ad 
con elusion em propositam, veritatcm invenire ac demon- 
strare non potuit. 

Propositio vigesima deducitur a deeima nona ideoq: 
non demonstratur. 
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Propositio yegesima [sic] prima et Fropositio vigesima 
quinta, minorem exhibent vim centrifugam quam gravita- 
tem Planetffi in Solem ideoq : falsad sunt. Motus Planeta^ 
in orbe non pendet ab excessu gravitatis supra vim centri- 
fugam (uti credit Leibnitius) sed Orbis incurvatur a gravi- 
tatis actione sola, cui vis centrifuga (ut reactio vel resistentia) 
semper est aequalis & contraria per motus Legem tertiam 
a Newtono positam. 

In fine Schediasmatis de resistentia Medii Leibnitius 
subjungit. Multa ex his deduct possent praxi accommodata, 
sed nobis nunc fUndamenta Geometrica jecisse suff{ec]erit in 
quihus maxima consistebat difficultas. Etfortassis attente con- 
sideranti vias quasdam novas vel certe satis antea impeditas 
aperuisse mdebimur. Omnia autem respondent nostrce Analysi 
infinitorum, hoc est calculo summarum et differentiamm, 

Analysim banc per annos undecim vel duodecim Leib- 
nitius in differentiis primis jam exercuerat et . notaverat 
differentias differentiamm per dd easq: ad inventionem 
puncti flexus contrarii applicuerat, sed problemata difficiliora 
per differentias differentiamm soluta nondum dederat. Jam 
vero per opus Newtonianum excitatus baec aggreditur ac 
gloriatur se nunc fundamenta Geometrica jecisse in quibus 
maxima consistebat difficultas et vias quasdam novas vel 
certe satis antea impeditas aperuisse & baec fecisse per 
Analysin suam infinitorum quam differentialem vocat. Sed 
primo tamen conatu multipliciter erravit & per errores 
suos prodidit se methodum illam in difHcilioribus hisce 
nondum probe intellexisse, prodidit se Propositiones New- 
toni minime invenisse sed calculum tantum ad conclusiones 
aptasse. Noverat methodum infinitorum Newtono prius 
cognitam fuisse ut ex ejus Epistolis manifestum est*. Nove- 
rat Propositiones de resistentia mediorum deq: motibus 



* In the margin Newton has written " vide pag," intending probably to refer to 
Leibniz's letter to Wallis (May 28, 1697) and hb answer to Fatio, which arc printed 
in the Commercium Epistolicum (pp. 104, 107). 
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corporum coelestium a Newtono primum inventas fiiisse 
idq: per metli{od{um illam infinitorum, et omnia tamen 
sibi arrogat, & passim novis vestit nominibus ne Newtonum 
sequi videatur. Quod prius fecerat cum Moutono boc 
postea facere cum Newtono non dubitavit. Noverat etiam 
methodum serierum infinitarum a Newtono inventam fuisse 
et higus methodi adminiculo Gregorium ineunte anno 1671 
in seriem pro arcu ex tangente incidisse et tamen banc 
seriem ut suam in Actis Lipsicis Anno 1682 magnifice in 
lucem edidit. 



No. XXXIII. 
Seo Synoptical View of Newton's Life under date 1713 Nor. 

S*" Isaac Newton represents that he did formerly dis- 
course w*** your LordP about the ancient year of 360 days, 
& represented to yo^ Lord^ that it was the Kalendar of the 
ancient Lunisolar year composed of the nearest round num- 
ber of Lunar months in a year & days in a Lunar month : 
that the ancients corrected this Kalendar monthly by the new 
moons & yearly by the returns of the four seasons, drop- 
ping a day or two when they found the Kalendar month of 
30 days too long for the return of the Moon, and adding 
a month to the end of the year when they found the year 
of 12 Lunar months too short for the return of the seasons 
& fruits of the earth : that Moses in describing the flood 
uses the Kalendar months not corrected by the course of 
the Moon, the cloudy rainy weather not suffering her then 
to appear to Noah : that when Herodotus or any other 
author reccons 30 days to the months & 360 days to 
y* year, he understands the Kalendar month & year with- 
out correcting them by the courses of the Sun and Moon : 
that when Herodotus reccons by years of 12 & 13 months 
alternately for 70 years together, he understands the Diet- 
eris of the ancients continued 70 years without correcting 
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it by the Luminaries : & that when we read of a week or 
a month or a year consisting of any other days then the 
natural, we are to reccon 7 days or 30 days or 360 days 
according to the Kalendar because where the days are not 
natural ones the Kalendar cannot be corrected by the 
courses of the Sun & Moon; and if the days be taken 
mystically for the years of any nation, we are to take these 
years in the vulgar sense for 7 or 30 or 360 practical years 
of that nation such as they commonly use in their civil 
affairs. S*" Isaac saith further that he meets w*^ nothing in 
yo*" LordP* paper w*^^ in his opinion makes against what he 
then represented to y***^ Lord^, that Suidas (in ^poi) tells 
us that y* months of the Chaldees were Lunar, their or- 
dinary years composed of 12 Lunar months, and their 
Sarus composed of 18 such years & six months, w*^^ months 
he takes to be intercalary (the end of all cycles of years 
being to know when to intercale the months of y® Luni- 
solar year for keeping the year to the seasons;) & that 
Censorinus mentions a Chaldean cycle of 12 years, & y* the 
Jews in returning from captivity called their own months 
by the names of the Chaldean, & that the feast Sacea* of 
the Babylonians was celebrated on y* 16*'* day of a Lunar 
month & kept to the same season of y* year, & that in all 
antiquity he meets w*'* no other sorts of years than the 
Luni-solar the Solar & the Lunar, & their Calendars & 
cycles f. 



* Atheuaeus xiv. 639. 

t From tlie original in Brit. Mus. Add. MSS. 6489. fol. 69. 
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No. XXXIV. 
NEWTON TO LORD TOWNSHEND. 

ContainiDg an opinion of some yalue in connexion with the Bubject of 

capital punishments. 

My Lord 
I know nothing of Edmund Metcalf convicted at Derby 
assizes of counterfeiting the coyne ; but since he is very 
evidently convicted, I am humbly of opinion that its better 
to let him suffer, than to venture his going on to counter- 
feit the coin & teach others to do so imtill he can be con- 
victed again, ffor these people very seldom leave off. And 
its difficult to detect them. I say this with most humble 
submission to his M^* pleasure & remain 

My Lord 
your Lord^** most humble & obedient Servant 
Mint office Aug. 25, 1724. Is. Nbwton*. 

Z**. Toumshend {Secretary of State}, 



* From a copy communicated by P. O'CallaghoD, Esq'. The origioal is in the 
possession of M. A. Donnadieu. 



THE END. 
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